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There is a long-standing call for robust empirical evidence that a residential experience of 
outdoor adventure activities (OAA) is beneficial for the personal and social development 
(PSD) of young people.  This call reflects the fact that consistently strong anecdotal and 
qualitative evidence of positive benefit is not mirrored in quantitative measures.  To date, 
statistically significant measures of benefit, almost entirely made outside Scotland, range 
from negative to medium positive effect sizes. 
 
This quantitative research measures the benefit of a residential week of introductory OAA 
for the PSD of upper primary school children, with the overarching aim of contributing to 
the argument for full funding of a “residential” for every Scottish school pupil.  In the 
absence of suitable questionnaires, a questionnaire tailored to the project was created and 
tested for validity and reliability.  Despite poor reliability, but encouraged by the 
repeatability of the distribution of pupils’ mean scores across administrations, the research 
was continued.  Scores from over 300 pupils yielded a small, statistically significant 
improvement in their perception of their PSD skills from immediately before to immediately 
after their “residential”, but then a large decline measured two-three months later.  
Underlying this trend, low-scoring pupils perceived greater benefit and retained this into the 
delayed test, girls demonstrated a more positive view of their skills than boys, and all pupils 
had greater belief in their social competence than in their confidence.  Socio-economic data 
clearly supported the presence of a school effect, there was some evidence of a euphoria 
effect around the time of the “residentials”, and some evidence of improved understanding of 
the concepts embodied in the questionnaire over successive tests. 
 
Regarding the implications of these results for research methodology, it is suggested that 
inconsistency in quantitative measures of benefit relates, in part, to the presence of numerous 
variables and survey effects that are often poorly constrained.  For teachers, it is suggested 
that the observed loss of benefit 2-3 months later might be overcome if the experience is 
better integrated into the curriculum.  For education policy makers and funders, the 
implication is that only if the experience is available free of charge to all pupils will it be 
fully integrated and its full benefit realised.  Outdoor centre managers are encouraged to 
maintain quantitative records of pupils’ and teachers’ feedback on benefit to strengthen the 





There is a long-standing call for robust empirical evidence that a residential experience of 
outdoor adventure activities (OAA) is beneficial for the personal and social development 
(PSD) of young people.  Strong anecdotal and qualitative evidence of positive benefit has 
been sufficient to see such experiences offered by schools for some time, but on an optional 
basis and heavily subsidised by parents.  Now, the outdoor learning component of the 
Curriculum for Excellence offers a more formal umbrella under which residential weeks 
might be included in the curriculum.  It is estimated that at a cost of £10M per year every 
school pupil in Scotland could enjoy a residential week free of charge.  However, more 
quantitative measures of positive benefit are needed in order to justify improved funding of 
this sort of course in order for it to be included in the curriculum.   
 
The search for rigorous and robust empirical evidence of benefit for PSD dates from the 
1960s and by the 1990s had created sufficient volume to warrant meta-analysis.  Measured 
benefit for the PSD of young people ranged from negative effects to small or medium, 
statistically significant positive effects.  However, few studies targeted late 10-12 year old 
children, who are those offered the option in Scottish primary schools    In a recent study of a 
geography field course by Nundy (1999), that did target this age group, benefit was 
measured in pupils’ perception of their academic skills but not their personal and social 
skills.  In fact, at this time in research, we see a worrying distinction between wholly positive 
anecdotal and qualitative evidence for the positive benefits of OAA but only mixed results 
from quantitative research.   
 
Against this background, the quantitative research reported here specifically considers the 
benefits of a residential week of introductory OAA for the PSD of upper primary school 
children.  This is with the overarching aim of contributing to the argument for full funding of 
a residential visit for every child.  In the absence of suitable published questionnaires, a 
questionnaire tailored to the project was created and tested for validity and reliability.  
Although results from the questionnaire yielded a consistent picture from application to 
application, formal measures of reliability indicated that it was barely reliable, with 
Spearman’s correlation coefficients typically 0.4 and Cronbach alpha values of up to 0.8.  
(Note that the data were negative skewed).  Despite this poor result, but encouraged by the 
repeatability of the distribution of pupils’ mean scores, the research was pursued.  A Control 
Experiment with no intervention was conducted with which the results of the Main Study 
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could be compared, but the schedule of the project required this to be done with pupils (117) 
from a different group of schools attending a different outdoor centre.  The Main Study was 
conducted with 368 pupils from nine schools that attended Lagganlia, Dounans and 
Broomlee Outdoor Centres.  It yielded a small but statistically significant improvement in 
the pupils’ perception of their PSD skills from immediately before to immediately after their 
residential experience, not seen in the Control Experiment, but then a large decline in 
perception measured in a delayed test two-three months later.  This overall trend hides the 
fact that low-scoring pupils perceived greater personal benefit at the time of the adventure 
week and retained this into the delayed test.  Girls demonstrated a more positive view of 
their skills than boys in all aspects of the tests in the Main Study, but not in the Control 
Experiment.  For both boys and girls, scores were higher in the Main Study than in the 
Control Experiment.  Socio-economic data support this being a school group effect; 
alternatively, it could have been a euphoria effect on the pupils visiting the outdoor centres.  
If the latter, the reduced scores in the delayed test, which were approximately the same as the 
Control Experiment scores, might reflect a return to a more realistic base level of self 
perception amongst pupils in the Main Study.  The fall in scores in the delayed test could 
also be attributed to class teachers doing little or no follow-up work on the residential 
experience.   
 
The questionnaire contained five groups of questions (effectively, intended factors), which 
permitted the analysis by regression of how pupils’ scores in the Main Study following the 
intervention depended on scores before.  One factor was “Awareness of the Outdoor 
Environment” and the other four were on aspects of PSD, two personal – “Perception of 
Competence” and “Perception of Confidence” – and two social – “Awareness of Others” and 
“Attitude towards Groups”.  Although a factor analysis of the questionnaire did not readily 
identify these groups of questions, they did yield the same pattern of scores from pupils 
across all administrations of the questionnaire. It would be wise to consider the following 
outcomes with some caution.  Linear multivariate regression modelling of the dependence of 
self-perceived PSD skills following the residential week of OAA clearly demonstrated that a 
pupil’s Awareness of the Outdoor Environment did not influence their ability to benefit in 
PSD areas.  The modelling showed that, for boys, the strongest predictor of benefit in PSD 
was Attitude towards Groups, whereas for girls the most important predictor was Perception 
of Competence.  This pattern changed when scores immediately after the intervention were 
used to predict the delayed test scores, but across all tests, Perception of Competence 
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emerged as a reasonably strong predictor while Perception of Confidence was a relatively 
weak predictor. 
 
In considering the implications of these results for research methodology, it is suggested that 
the rather mixed nature of quantitative measures of benefit relates, in part, to the presence in 
any project of many variables that are often poorly constrained.  Making every effort to 
constrain these variables and avoid the presence of unwanted effects, such as a school group 
effect or a euphoria effect, is essential.  For teachers, the principal implication is that 
maximum benefit will be obtained if the experience is integrated into the curriculum.  
Unfortunately, teachers are constrained by the fact that the experience is not an option for 
their pupils who come from families who cannot afford to sponsor their child.  Therefore, for 
policy makers and funders, the message is that only if the experience is available free of 
charge to all pupils will its full impact be realised.  Outdoor centre managers are encouraged 
to maintain quantitative records of pupils’ and teachers’ feedback on benefit to strengthen 
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Chapter 1  Introduction 
 
1.1 Background to this project 
 
At the heart of this research project is an attempt to measure the benefits that a week-long 
residential experience of outdoor adventure activities (hereinafter, OAA) might yield for the 
personal and social development (hereinafter, PSD) of children in the later years of primary 
school.  Many, but by no means all, Scottish primary schools make a residential visit to an 
outdoor centre with the development of their pupil’s personal and social skills in mind.  The 
visit builds on the fact that PSD is now well established as a component of the school 
curriculum in Scotland, originally in the 5-14 National Curriculum (SOED, 1993) and now 
in A Curriculum for Excellence (LTS, 2008).  Indeed, the four “capacities” of A Curriculum 
for Excellence – successful learners, confident individuals, responsible citizens and effective 
contributors – depend heavily on sound personal and social skills.  The rise to prominence of 
PSD comes from a realisation that in the modern world, which is interpersonal, multi-
cultural and secular, personal and social skills are increasingly important for the success of 
the individual and his/her community.  A wealth of relatively recent research lies behind the 
positive arguments for the inclusion of PSD in the outdoor learning component of the new 
curriculum in Scotland, e.g. Nicol et al. (2007), although this component does not 
necessarily have to include OAA. 
 
In some ways a residential week of OAA is analogous to a fieldwork visit or “the school 
trip”, which has been a feature of school life for decades, with a steady growth in its use as 
an alternative learning experience complementing and enhancing classroom work.  In fact, in 
their review of research into outdoor learning, Rickinson et al. (2004) base their report on a 
three-fold division of outdoor activities, which includes OAA alongside fieldwork and 
learning within school grounds.  It is in large part their alternative, experiential nature - 
different place, different contents, different forms of interaction between participants – that 
makes such excursions memorable and an effective form of learning in both the cognitive 
and affective domains (e.g., Bogner, 1998; Nundy, 1999).  As far as excursions that involve 
outdoor adventure activities are concerned, Hattie et al. (1997) identified a growth in their 
use beginning in the 1950s with the formation of the Outward Bound programme, which was 
specifically targeted at developing self effectiveness.  Before that, the Scout Association had 
functioned since the beginning of the 20
th
 Century to provide adventure activities and 
personal development opportunities.  The Scottish Outdoor Education Centres were 
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established in the 1950s to encourage the individual to learn about themselves and their place 
in the world.  For a comprehensive account of the development of outdoor adventure 
education during this period, visit Hopkins and Putnam (1993).  Schools adopted this 
outdoor approach to personal development and throughout the second half of the 20
th
 
Century there was a growth in residential school trips involving adventure activities.  
However, in recent years, partly through a shift away from public funding for outdoor 
centres through the education service, there has been some decline (Higgins, 2002).  The 
decline has been fuelled by increasing awareness of, and even aversion to, the risks involved 
in taking school children on adventure trips, as exemplified by the reaction to the Lyme Bay 
tragedy of 1993, and by the increased workload for teachers in other areas, in particular, 
assessment (Allardyce, 2008).   
 
Despite some decline in their occurrence, there is currently strong cross-party support in 
political circles for a residential week of OAA for all school children (e.g., Allardyce, 2008; 
BBC, 2008).  This support is based on a large body of research conducted in parallel with the 
growth in OAA that has yielded strong anecdotal and qualitative evidence for the PSD 
benefits children display.  The work of Dismore and Bailey (2005) is a good example of this 
type of research with respect to primary school children, in which they used focus groups of 
pupils, parents and teachers and analysis of pupils’ work to document benefits in both 
cognitive and affective learning domains and in social development.  However, residential 
weeks of OAA are a relatively expensive school activity, and success in the competition for 
funds to support them is based increasingly on quantitative measures of benefit.  Quoting 
from Allardyce (2008), “Currently, Scotland’s four (sic) outdoor education centres provide 
training for 20,000 youngsters from schools, youth organisations and special-needs groups.  
Extending this to cover a one-week residential stay for 53,000 pupils a year would cost 
£10m”.  To support claims for this level of expenditure, there is a long-standing call for 
rigorous and robust empirical evidence that a residential experience of OAA is beneficial for 
the personal and social development of children (Barrett & Greenaway, 1995; Neill & 
Richards, 1998; Rickinson et al., 2004; Nicol et al., 2006).   We can interpret this as a call for 
statistically-robust measures of PSD benefits, and to provide such a measure is one of the 
objectives of this research project. 
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1.2 OAA and PSD 
 
If it is observed that a residential week of OAA contributes to the PSD of school children, it 
is important to consider why it does so.  Some would argue that rather than the outcome, 
which might be a quantitative measure of benefit, it is the learning process that the child goes 
through during the week and afterwards that is important for PSD.  A discussion of learning 
processes is presented in Appendix 4.1, relating to the interpretation of scatter in the data 
collected during this project.  In this introductory chapter, let us now look at what confronts 
the primary school pupil when he/she embarks on a residential week of OAA.   
 
For the vast majority of primary school children the residential week is the first substantial 
period of time they spend away from their family.  Not only are they removed from this 
source of support, but they have to adjust to a new social structure that includes sharing a 
dormitory, contributing to a range of housekeeping duties and even living without television 
or the internet!  These social parameters alone present new challenges, for some exciting and 
for others nerve-wracking, but for all, memorable.  The location, usually a tough and remote 
natural environment with which they will be closely interacting, presents a unique “all-day 
play time” in which they are positively encouraged to have fun, develop new skills, find new 
challenges and take new risks.  Indeed, all the primary schools I worked with in this project 
described the week as a “fun experience” with little or no emphasis on cognitive elements of 
the curriculum at this stage of the child’s development (although in some cases follow-up 
work contained cognitive learning elements).  The adventure activities themselves, also new 
to the vast majority of pupils, present a set of emotional as well as physical challenges, 
including the elements of risk-taking just mentioned, which might instil fear, competition, 
and teamwork, which requires cooperation and, perhaps, leadership.   These social and 
physical factors create a rich environment for experiential learning and shape the responses 
of the pupils.  Throughout, pupils’ communication skills are challenged both from a learning 
and expressive point of view.  The role of the pupils’ teacher changes, essentially allowing 
the child more freedom to develop, and the role of the group instructor as a facilitator, inter 
alia, encourages independent development.  There is, therefore, a plethora of new and 
challenging situations to provide learning opportunities.  Given this learning environment, it 
is entirely appropriate that theories of learning such as Kolb’s Experiential Learning Cycle 
(Kolb, 1984) and Walsh & Golins’ State of Adaptive Dissonance (Walsh & Golins, 1976) 
have been applied to the personal and social learning process. 
 
 4 
During a residential week of OAA there is a plethora of new and challenging situations to 
provide learning opportunities.  Numerous recent publications have addressed the question 
of how adventure programme outcomes are achieved (McKenzie, 2000; Dismore & Bailey, 
2005), but, according to Dismore and Bailey, “… few of these reports provide, or claim to 
provide, systematic analysis of the processes and outcomes of OAA”, perhaps because they 
have preferred to address the question in terms of the components of the experience, 
described in the previous paragraph, rather than in terms of theories of learning.  Rickinson 
et al. (2004) also conclude that the nature of learning in outdoor education is a research 
“blind spot”.  It seems odd that this is the case, given the encouraging start from models 
proposed in the 1970s and 1980s.  Nevertheless, it appears that there is a need for rigorous, 
empirically-based research into the learning processes at work during outdoor education, 
including outdoor adventure activities.  Thus, another objective of this project is for the 
author to better understand the processes of learning associated with a residential week of 
OAA.  Later in this thesis we consider the importance and implications of the results for 
understanding the likely PSD learning processes.   
 
1.3 The search for a quantitative measure. 
 
Although semi-quantitative, qualitative and anecdotal evidence of the benefits of OAA for 
PSD abounds (Cooper, 2004; Dismore & Bailey, 2005; Rickinson et al., 2004), numerous 
quantitative studies aimed at securing evidence have still to deliver outdoor educationalists 
in the UK, and Scotland in particular, with the proof that these weeks are educationally 
meaningful and worthy of an effective level of funding.  In their 1994 meta-analysis of 
quantitative research on  young people 11 -18 years old over the previous 25 years, Cason & 
Gillis (1994) said, “While many practitioners intuitively “know” that adventure 
programming is effective for adolescents, they are often at a loss when asked for some 
[statistical] research data ... to support their claim”.  Thus, they argued their case for 
conducting a meta-analysis to establish a robust measure of benefit.  Although it is not clear 
whether any of the studies they used came from the UK, their comments could be applied to 
the situation here.  Referring to the UK specifically, Rickinson et al. (2004), reviewing 
research published on outdoor learning in the 1993 – 2003 period, concluded that “there is a 
particular need for more UK-based research”, and from a quantitative perspective drew 
heavily in their review on the meta-analysis of Cason and Gillis (1994) and another from 
overseas by Hattie et al. (1997).  Rickinson et al. go on to identify a trend away from 
quantitative research in the 2000s and the emergence of a greater number of qualitative 
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studies in the wake of concerns about methodological rigour.  The positivist research 
community seemed to feel that it had gone as far as it could in trying to quantify the benefits 
of OAA to young people, in that these benefits were either demonstrable or not.  This point 
is revisited in Chapter 4, noting the implications of the results from this study for a continued 
way forward for the positivist research approach. 
 
1.3.1 Effect size 
 
Since effect size is used later in this thesis as a measure of the benefit of a residential week 
of OAA for PSD, it is useful to review effect sizes reported in published research.  Cohen 
(1988) defines effect size as “the degree to which the phenomenon is present in the 








In words relevant to this study, it is the difference in the mean scores of two administrations 
of a questionnaire, before and after an intervention, or the difference in the mean scores 
between the intervention group and a control group, or between boys and girls, divided by a 
standard deviation from the data, sometimes from the later of two administrations, 
sometimes the mean.  Working definitions of the magnitude of effect size are “small” if 
d=0.2, “medium” if d=0.5 and “large” if d=0.8 (Cohen, 1988).  However, in due course it 
will be seen that the effect sizes from analyses in this thesis are given as Pearson correlation 
coefficients, r, derived according to Field (2009), not as Cohen’s d.  Cohen gives the 








from which it can be calculated that for the d values just quoted, r=0.1 when d=0.2 (small), 
r=0.24 when d=0.5 (medium), and r=0.37 when d=0.8 (large).  It is understood that in 
educational psychology, r=0.37 would not be considered “large” (C.Iannelli, personal 
communication), therefore, in the analyses presented here, the r values are interpreted as 
small if r=0.1-0.2, medium if r=0.3 and large if r=0.5.  These are, in fact, the values 
suggested by Cohen (1988) for research in educational psychology and adopted by Field 
(2009).  In the following discussion of published effect sizes, it appears that all the effect 
sizes are Cohen’s d, although not all publications say that they are. 
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In so far as effect sizes reported in the meta-analysis by Cason & Gillis (1994) can be 
isolated for children of late primary school age on a one-week residential visit of adventure 
programming, they cluster around 0.14.  This would be a measure of improvement in self 
esteem over the course of the week.  Similarly, for Hans’ (2000) meta-analysis, in so far as 
the relevant results can be isolated, effect sizes for greater internalisation of locus of control 
range from 0.3 to 1.2.  Extracting effect sizes relevant to this research from the meta-analysis 
of Hattie et al. (1997) is equally tricky.  Using participants from 11 years old to adult the 
authors were able to say that “the effects were not moderated by age”.  From my reading of 
the paper, values for effect size on “short programmes” of around 0.2-0.3 would seem to be 
appropriate for students of “normal” background.  Figure 1.1 shows the distribution of all 
1728 effect sizes extracted from 96 studies (none within the UK) by Hattie et al., for which 
the mean is 0.34.  In both meta-analyses, Cason & Gillis and Hattie et al., the overall mean 
effect size for all categories of participants on all programmes is slightly higher than the 
values extracted here for young people closest to the late primary school age of interest – 
0.31 as opposed to 0.14 for Cason & Gillis and 0.34 as opposed to 0.2-0.3 for Hattie et al. – 
suggesting that of all groups, normal children register relatively low benefits.  These 
relatively low measures of benefit might be real, although that would conflict with the strong 
qualitative and anecdotal evidence for benefit, or they might reflect difficulties we have in 
making quantitative measurements of benefit with children.  Possible weaknesses in the 
quantitative method are explored later in this thesis.  In an interesting additional result of 
Hattie et al.’s research it was found that short-term positive effects were followed by  
 
Figure 1.1  Distribution of all effect sizes extracted by Hattie et al. (1997) from 96 






















additional gains of mean effect size 0.17 in follow-up assessments.  A longitudinal study is 
part of the research reported in this thesis with which this result can be compared. 
 
Some research targeted at specific adventure activities does allow easier extraction of results 
for late primary age children, albeit still based on data collected overseas.  An example is the 
use of ropes courses for personal development, for which Gillis & Speelman (2008) carried 
out a meta-analysis of 44 studies.  Ropes courses are commonly a component of the generic, 
taster OAA weeks offered by Scottish outdoor centres.  The results are shown in Table 1.1. 
 
Table 1.1  Relevant effect sizes from Gillis and Speelman’s 2008 meta-analysis of 
44 studies. 
 
Subset of the 44 studies Mean effect size 
Children 11 - 15 years old (8 studies) 0.46 
“Developmental” studies across all ages (22 
studies) 
0.47 
“Developmental” studies, children 11-15 
years old (2 studies) 
1.33 
Post-tests (43 studies) 0.45 
Delayed-tests (12 studies) 0.23 (i.e. -0.18 from Post-tests) 
 
There is some evidence here of higher effect sizes than those in the more general meta-
analyses, but, on the other hand, a clear loss of benefit is reported in follow-up assessments,  
-0.18 as opposed to the +0.17 reported by Hattie et al. (1997). 
 
Rickinson et al. (2004) include a comprehensive review of the impacts of outdoor adventure 
activities, reviewing several semi-quantitative studies from the UK, but none in which effect 
size is calculated.  They conclude from these that “There is substantial research evidence to 
suggest that outdoor adventure programmes can impact positively on young people’s: 
attitudes, beliefs and perceptions, … interpersonal and social skills.”  However, they found 
less strong evidence for cognitive and physical benefits from OAA, except where the focus 
of the intervention is in such areas, such as the “fieldwork effect” of Nundy (1999).  Nundy’s 
research, which was with 10 and 11 year old school children undertaking residential 
geography fieldwork in southern England, is very interesting, because it seeks to not only 
establish the cognitive benefits of the fieldwork but also the affective benefits in both 
academic discipline and personal/social (PSD) areas.  The results indicate that the children 
acquired affective benefits to the extent of effect size 0.21 in the academic discipline area but 
only 0.08 in the personal/social area.  On the basis of the value of only 0.08, we can say that 
residential fieldwork does not yield social/interpersonal benefits to the same extent as 
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adventure activities weeks, as revealed by the meta-analyses described above.  It does, 
however, illustrate the fact that while individual quantitative studies yield varying amounts 
of benefit, most commonly effect sizes of about 0.2 are found.  Nundy’s research is revisited 
in the Appendix to Chapter 4 in connection with a “fieldwork effect” from OAA leading to 
accelerated learning processes in personal and social skills. 
 
In the search for quantitative measures of benefit in the peer-reviewed literature, results from 
the UK are few, and from Scotland non-existent.  A few results can be found in postgraduate 
theses, however.  Christie (2004), researching into the Raising Achievement Project of North 
Lanarkshire Education Department, used the 1997 version of the Life Effectiveness 
Questionnaire (LEQ) of Neill (Neill, 2007) to assess the PSD benefits for 14-16 year old 
pupils participating in a week-long Outward Bound programme relative to a control group of 
non-participants.  She found “no significant difference between the two groups in terms of 
the LEQ scores”, that is, no statistically significant effect size.  And yet, in the interviews 
with participants and through her own observations she found “positive overall effects in 
terms of the students’ perception of their social … skills”.  This, then, is a perfect illustration 
of a current problem: that semi-quantitative, qualitative and anecdotal evidence of the 
benefits of OAA for PSD abounds, but quantitative studies aimed at securing evidence have 
still to deliver a consistent measure of benefit.   
 
Why is it difficult to obtain consistent quantitative measures of the benefits of OAA for 
PSD?  Many researchers blame it on poor or inconsistent research methodology.  In fact, 
Cason and Gillis (1994) include research design quality as one the variables in their meta-
analysis, with the conclusion that poorer design yielded larger effect sizes.  Further 
contributing factors might be the large number of variables on which the quality of the OAA 
experience depends and the adequacy of the measuring instrument, most probably a 
questionnaire.  At a more fundamental level there is concern over whether PSD is 
measurable at all.  Conscious of the fact that published league tables of examination results 
will encourage schools to focus on what is measurable in the curriculum, the book edited by 
Inman et al. (1998) explores extensively the question of whether a PSD measure can be 
developed that is comparable to the measures for academic subjects.  Unfortunately, the 
authors do not seem aware of several decades of research in which attempts have been made 
to measure PSD quantitatively using the medium of OAA.  In Chapter 4 we return to the 
issue of the dichotomy between measures of benefit for PSD from qualitative and 
quantitative approaches to research. 
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1.4 The nature of this study 
 
In the preceding sections of this Introduction several aspects, indeed issues, of the provision 
of OAA for primary school children and the measurement of the benefit of these activities 
for PSD have been discussed.  From these issues emerged the overarching aim of this 
research, which is to attempt to gather some quantitative evidence in support of the cross-
party call in the Scottish Parliament for a compulsory residential experience of outdoor 
adventure activities for all school children (Allardyce, 2008; BBC, 2008).  In turn, to meet 
this aim, five research objectives were identified: 
 
• To design and test a new questionnaire for use with late primary schoolchildren to 
make quantitative measures of changes in their perception of their own personal and 
social skills in association with a one-week visit to an outdoor centre,  
 
• To carry out an experiment to make measures just before, just after and about 2-3 
months after the pupils’ residential experience of OAA, 
 
• To analyse the data to identify changes in scores that might indicate benefit, and test 
these for statistical significance, 
 
• To further analyse the data to discover whether there are certain attributes amongst 
children of late primary age – environmental awareness, personal and social 
awareness, etc. – that make them particularly amenable to benefit, and 
 
• To consider the implications of the results for researchers and practitioners, 
including policy-makers and funders of residential visits, and understand them in the 
context of theories and models of learning that might apply during OAA. 
 
In most respects this research is an exploration of what might be obtained by way of robust 
empirical support for funding for all Scottish schoolchildren to experience a residential week 
of OAA.  It is clear that many education policy makers are already convinced of the benefits 
of residential OAA, but there are barriers to making “residentials” a compulsory component 
of the curriculum.  These barriers might be the necessary infrastructure and running costs, 
safety concerns, teacher perception of risk and teacher engagement elsewhere, specifically 
with achieving the targets for academic league tables.  It is hoped a substantial, robust, 
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quantitative measure of positive benefit for PSD will be observed, but it is not assumed or 
hypothesised that a positive measure specifically will be observed.   
 
It is important to note that because it is not assumed or hypothesised that a positive measure 
of benefit will be observed, throughout this work 2-tailed statistical significances are 
calculated and reported.  In Section 1.3 it was reported that both positive and negative 
measures are possible, although positive are more common than negative.  As it happens, 
positive measures are obtained at one stage and negative measures obtained at another stage 
of this project, thus justifying the cautious approach.  In some specific instances, a 1-tailed 
significance might be justified in view of trends in the values of mean scores, but for 
consistency of presentation 2-tailed significance is adhered to.  These instances do not affect 
any of the main conclusions. 
 
This research also incorporates a measure of the effect of pupils’ environmental awareness 
on their ability to benefit from a residential week in an outdoor setting.  This aspect of 
outdoor learning received quite a lot of attention from Rickinson et al. (2004) in their review.  
Much of the reviewed literature was inconclusive, through the use of small samples or not 
being relevant to primary school children, but on balance it was said that “the evidence of a 
positive link between outdoor adventurous activities and environmental understanding and 
values is not strong”.  The fourth objective here is to test this claim.  
 
I am measuring the PSD benefits of OAA at the late primary school level essentially for 
opportunistic reasons.  This is the time in their education when school pupils are commonly 
taken on a residential visit to an outdoor centre.  There are two reasons for schools choosing 
this time. The most relevant reason for the purposes of this project is that pupils are learning 
about personal and social development and are sufficiently cognisant with the concepts to 
understand what a profound impact a week spent away from home undertaking challenging 
social and adventure activities might have on their knowledge of themselves.  In effect, 
schools are using the residential week as a PSD field trip to reinforce what is being learnt in 
the classroom.  The second reason is that the residential visit provides the opportunity for  
pupils from a cluster of primary schools to meet together and make new friends before they 
make the transition to their high school. 
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1.5    Structure of this thesis 
 
Following this Introduction, Chapter 2 describes experimental design, the project schedule 
and the development of the questionnaire.  Reliability testing of the questionnaire showed it 
to be only marginally reliable, with changes in reliability across various applications.  
However, by appealing to a corollary of the assumptions behind the test-retest approach to 
reliability testing, some evidence emerges for pupils improved understanding of the 
questionnaire over the two weeks between Pre-test and Post-test.  The work in this Chapter 
might be of interest to researchers in project methodology and to teachers. 
 
Chapter 3 is the main data analysis chapter in which pupils’ mean scores on variables are 
presented, differences calculated and inter-dependences between variables established.  
Using gender as a variable, it is apparent that girls score higher than boys throughout the 
study; and using low-scorers and high-scorers as two groups, it seems that low-scorers gain 
more benefit.  For practical purposes in the time available, it became necessary to work with 
two different groups of schools.  It had not been the intention to have school group as a 
variable, but during data analysis it became apparent that the groups were performing 
differently.  This difference is interpreted in terms of the socio-economic background of the 
schools.  These and other results, will be of interest to researchers, teachers and outdoor 
practitioners. 
 
Chapters 4 and 5 reflect on the implications of the project results for researchers and 
practitioners respectively.  It is a pity that the quality of this study has been compromised by 
the marginal reliability of the questionnaire, although the internal consistency of all the 
results leads to the belief that we observe at least an indication of the positive benefit of 
OAA  for the PSD of late primary school children.  With the knowledge and understanding 
of research in education I have gained from undertaking this work, a much more robust study 
could be undertaken.  Chapter 6 provides a summary of the whole project. 
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This project sets out to make quantitative measures of the benefits of a residential week of 
outdoor adventure activities (OAA) for the personal and social development (PSD) of late 
primary school children.  It has been argued that although it is very difficult to assess or 
measure PSD it is not impossible (Inman, Buck, & Burke, 1998), and numerous attempts 
have been made within outdoor education to do this, with some success.  Typically with 
OAA, in the more generic studies of a mix of PSD attributes of pupils attending courses with 
a mix of activities, small benefits (effect sizes) have been measured, whereas with more 
targeted groups, such as young offenders, or with courses of a more specialised nature, such 
as high ropes, larger changes have been detected.  A few meta-analyses summarise these 
results - see Neill and Richards (1998) for a review of the meta-analyses. 
 
Despite disparaging comments about the likely success of attempting to measure what is, 
after all, a social phenomenon, and the prospect of many different variables coming to bear 
on the outcome, it was decided to undertake a study that is as generic as possible.  Greig et 
al. (2007) discussed the relative merits of quantitative and qualitative research with children 
and the precautions that should be taken with quantitative research.  They emphasised the 
need for representative samples and the benefits of mixed-method research.  The laws of the 
natural sciences permit scientific experiments to yield meaningful results with just a few 
high-quality observations, but even if we assume that human beings ultimately function 
according to the laws of nature (e.g. biochemical processes in the brain or genetic bias), the 
complexity introduced by a multitude of different personal experiences (nurture) that are 
stored in memory defeats a purely scientific approach to quantitative research with human 
beings as social entities.  In this research project the principal objective was to try to study 
the impact of OAA on the PSD of the average 10-12 year old child by collecting quantitative 
data from a representative sample of ordinary late primary school pupils and analyse this 
sample statistically.  The statistical significance of the outcomes provides a measure of the 
probability of the impact occurring in the whole population.  In the course of doing this it 
was necessary to make assumptions and identify the constants and variables within the study 
to ensure such terms as “average”, “representative” and “ordinary” do apply.  The variables 
are described below. 
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Although this research does not take a qualitative approach of any substance, it is 
acknowledged that a mixed-methods approach to research with children might yield more 
useful results.  However, there has been a remarkable dichotomy between the results of 
qualitative and quantitative research on the PSD benefits of residential outdoor adventure 
activities that asks some questions of a mixed-methods approach in this area of research.  
Qualitative evidence from interviews with teachers, parents and pupils, and anecdotal 
evidence from various sources, indicates strongly that there is great benefit to be gained, but 
quantitative measures are ambivalent and frequently give small estimates of benefit, even in 
the same study.  A typical example of this is the research of Christie (2004) with secondary 
school pupils from North Lanarkshire who visited an Outward Bound centre for one week.  
She found that, “...interviews with those who participated in the programme pointed to 
positive overall effects in terms of the students’ perception of their social .. skills.”,  whereas  
“..the quantitative study showed no significant difference between the two groups [those who 
participated in the programme and those who didn’t] in terms of the LEQ [Life Effectiveness 
Questionnaire] scores.”  In situations like this the applicability of the questionnaire might be 
doubted.  In part, it was this kind of situation that encouraged me to design my own 
questionnaire.  Mixed methods were used to test the viability of the new questionnaire, 
however. 
 
2.2 Project structure 
 
Background reading in order to formulate the project took place during the summer of 2008.  
The initial plan was to use quantitative data to train an artificial neural network that would be 
able to predict the benefits accruing to pupils with particular prior PSD skills, and thus glean 
something about the learning processes at work amongst the pupils during OAA.  It very 
quickly became clear that this would be too difficult a task within only two years of research, 
although, in theory, it is something that could be attempted in the long term if a number of 
sufficiently reliable data sets become available to train the network.  The objective was, 
therefore, scaled down, with a revised plan to use the data to test a structural equation model 
linking predictors (prior PSD skills) and outcomes (benefits from a residential week of 
OAA).  Research started in earnest with this objective in mind, but in the event, the non-
parametric distribution of the datasets restricted the analysis of links between predictors and 
outcomes to simple regression modelling of mean scores. 
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2.2.1 Variables, constants and assumptions 
 
Irrespective of the approach towards data analysis and modelling, decisions had to be made 
on which parameters in the study would be constants and which would be variables.  The 
decision to undertake a generic study of the PSD of pupils attending their first, taster course 
of a mix of outdoor adventure activities had the potential to generate many variables.  The 
decisions can be summarised as follows. 
 
• Measures of personal and social skills obviously had to be variables.  The construction 
of these variables is described in the section on questionnaire development, which 
follows. 
• A further variable was introduced into the questionnaire, called “Awareness of the 
Outdoor Environment”, to measure pupils’ familiarity with and enjoyment of the outdoor 
environment, which might influence their susceptibility to benefit from a week in the 
countryside. 
• Gender was treated as a variable during data analysis. 
• Age was treated as a constant, since the focus was on Primary 6 and Primary 7 pupils of 
10-12 years old, although much of the scatter in data collected might be attributable to 
the wide spread of social competencies within this age range. 
• Initially, it was assumed that the two groups of schools contributing to the project 
functioned as a constant, but it became clear that the two groups used for different parts 
of the project generated different scores on the questionnaire; the two groups of schools 
became a variable, therefore. 
• The philosophical approach of the schools to the residential weeks was also taken to be a 
constant.  All the schools involved treated the week as a fun week, with an emphasis, if 
any, on “life experiences” (PSD).  There was no academic work apart from the 
completion each evening of a pupil’s daily diary.  All the teachers involved with the 
visits said they did little or no preparatory or follow-up classwork related to the 
residential week. 
• Although three different outdoor centres hosted the schools, their programmes and the 
competence of their instructors were considered to be constant.  All three outdoor centres 
deliver similar introductory programmes of OAA over 4 days, Monday lunchtime to 
Friday lunchtime (Table 2.1).  The countryside location (the “place”) of the centres was 
also considered to be a constant. 
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Table 2.1.  Typical 8 x half-day programmes at the three outdoor centres used in 
this project.  Other activities that might be included are problem-solving games, 
camping, rafting. 
 






Abseiling     
Archery      
Climbing    
Gorge walking     
Kayaking/canoeing     
Mountain biking    
Mountain day      
Orienteering     
Ropes course    
Sailing      
Ski slope      
Woodland/forest walk    
* Some school visits had to be relocated to Broomlee, Scottish Borders. 
 
In Chapter 3, on data analysis, scores on the variables within the questionnaire that was used 
were averaged into pupil means.  The means were used for the comparative study of 
variables and for the way in which gender or school group influenced them. 
 
2.2.2 Project schedule, the sample and data collection 
 
An important aspect of the project structure, which had a bearing on what could be achieved 
in the research, was the project schedule. The main constraints on the schedule were the time 
at which data collection could take place - which was the time at which Lothian schools were 
undertaking their residential visits - and the need to build up a statistically useful sample 
size.  Table 2.2 outlines the main phases of the project.  Statistical analysis of the data was 
ongoing throughout the project and the time devoted to specific phases indicated by the 
timelines in the Table. 
 
Initially, a control experiment, something akin to a randomised controlled trial, was not 
planned for this project, but after a Pilot Study to test the reliability of the questionnaire 
designed specifically for this project (see Section 2.3), in which the reliability appeared to 
improve in the test following the pupils’ week at Benmore Centre, it was felt necessary to 
conduct a test-retest of the questionnaire reliability. Thus, a Control Experiment came about.  
This served both as a test of questionnaire reliability and as a comparison for the results of 
the Main Study. 
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familiarisation X X        
Questionnaire 
design and testing  X X X   X  X 
Questionnaire Pilot 
Study   X X      
Control 
Experiment      X X   
Main Study Pre-
tests     X X X   
Main Study Post-
tests     X X X   
Main Study 
Delayed-tests       X X  
Thesis writing        X X 
A=Autumn; W=Winter; Sp=Spring; Su=Summer 
 
It was decided that a sample size of at least 200-300 would be desirable for the project.  This 
was based on Cohen’s (1992) recommendation of a statistical power of 0.8, and knowing 
that even if only a small benefit was measured its effect size would be about 0.2 and that the 
default probability of an effect being statistically significant is normally taken to be 0.05 or 
smaller.  Data collection was carried out with two groups of schools.  This was not ideal for 
the project because it introduced another variable (see above) but was necessary because of 
the project schedule and the timing of the schools’ visits to the outdoor centres.  However, 
the schools that participated were used simply because they happened to be attending one of 
the three outdoor centres at the time I wanted to collect data.  This made the sample of 
Primary 6 and 7 pupils to all intents and purposes a random one, although, strictly speaking, 
pupils from the same school are not independent entities.  The primary schools used for the 
Pilot Study of the questionnaire and the Control Experiment were: Castleview, Leith and 
Longstone, all Edinburgh; Hopefield, Bonnyrigg; and Strathesk, Penicuik.  This group 
attended Benmore Outdoor Centre and yielded a sample size of about 100 on each occasion.  
The schools used for the Main Study were: Royal High, Edinburgh; Dunbar Primary; 
Linlithgow and Linlithgow Bridge Primaries; Beancross, Bowhouse and Moray, 
Grangemouth; and Maddiston and Wallacestone, Falkirk.  This group attended Lagganlia or 




To engage the schools in the project, first of all I asked the outdoor centres to provide me 
with a list of schools using their centre in the timeframe available for data collection.  All the 
centre heads are personal friends or acquaintances who immediately appreciated the merits 
of the project.  The Headteacher of each school was approached for permission to use their 
school in the project, including making available to them a recommendation from the 
appropriate centre head, the project description, the ethical clearance from Edinburgh 
University and my CRB clearance (as a qualified sports coach).  Permission was granted by 
all but one school approached in this way, with considerable interest shown in the project.  
Thereafter, contact with the pupils was via their class teachers.  Each participating school 
and outdoor centre has now received a summary report of the results of the project extracted 
from the contents of this thesis.   
 
In the case of the Pilot Study, the pupils were tested in the week before they attended 
Benmore Centre and in the week afterwards.  In the case of the Control Experiment, testing 
was carried out about two months before the pupils went on their week of OAA at Benmore 
with no indication to the pupils about the significance of the questionnaire.  The classes 
involved completed the questionnaire two times, about two weeks apart.  In the case of the 
Main Study, the pupils were tested in the week before they attended Lagganlia or Dounans 
and in the week afterwards, and tested again 2 or 3 months later.  Throughout this thesis the 
first test is called the Pre-test and the second test is called the Post-test; the longitudinal 
study uses the Delayed-test.  Some small adjustments were made to the questionnaire 
following the Pilot Study in 2009, otherwise the questionnaire was the same throughout.  
Although the 30 questions were given in a different order in each test, the class teachers and 
my research colleagues were quite confident that pupils would not remember specific 
questions from one test to the next. 
 
To administer the questionnaire I went into each school by arrangement with the class 
teacher.  I noticed that teachers introduced me and the questionnaire with an emphasis on 
participating in a research project, a concept that pupils were becoming familiar with through 
their own work, thus gaining their attention and sense of value of the exercise.  The pupils 
took about 10 minutes to complete the questionnaire, working completely independently so 
that the response from each pupil was theirs alone.  In order that returns could be matched up 
across tests, pupils were asked to write their initials and gender on the cover sheet.  Apart 
from these essential indicators of identity, I had no knowledge of any individual pupil.  This 
approach to pupil anonymity was found to be perfectly acceptable to the schools. 
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A questionnaire to make the necessary measurements was developed specifically for this 
project.  This might seem like an unnecessary extra task, since there are several 
questionnaires in the literature that are designed to measure personal and social skills and 
their development and, furthermore, are widely used, e.g. the Life Effectiveness 
Questionnaire (LEQ) (Neill, 2007).  However, there are few, if any, questionnaires freely 
available and designed specifically for use with 10-12 year old children – the LEQ is 
primarily for adolescents.  Children develop at such a rapid rate, especially in the transition 
from primary to secondary school when they are developing as independent learners, that to 
work with them at this stage is to be capturing a moment in time in their rapid development.  
Their learning curve is so steep that just a small difference in their age can mean a large 
difference in their understanding of the research project.  For survey purposes, this means 
that a tailored questionnaire and large samples from which scores can be averaged, are 
particularly important. 
 
Although children at 10-12 years old are developing the ability to think in more abstract 
terms, it was decided to structure “questions” in the questionnaire as statements about the 
child him/herself.  These were personalised statements of the form “I am ....” or “I believe 
….”, which the individual can readily associate with from their own experiences.  Moreover, 
following advice in publications such as Borgers et al. (2004), the statements were made 
simple, unambiguous and as short as possible.  On the other hand, there is a “directionality” 
to these questions that could potentially encourage pupils to respond with high scores.  
Indeed, the questions were all phrased in accordance with the hypothesis that high scores in 
one area would parallel high scores in other areas.  This led to the datasets having negatively 
skewed distributions of scores, but the key point, that there was a distribution of scores that 
would discriminate between high-scoring and low-scoring pupils was satisfied.  The first 
version of the questionnaire contained four reverse-meaning questions, but class teachers and 
their pupils advised against the use of these during an initial validity check.  This advice was 
confirmed on examining the scores from the Pilot Study, in which the 4 questions yielded 
mixed and unreliable responses.  These four questions were changed into forward-meaning 
questions to be like all the other questions. 
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It was considered impossible to measure personal and social skills directly because it is not 
possible to ask children of 10-12 years old the straightforward question, “What is the level of 
your personal and social development?”   Instead, PSD was represented by four factors, 
“Self-Perception of Competence”, “Self-Perception of Confidence”, “Awareness of Others” 
and “Attitude towards Groups”, constituting two personal and two social factors, each 
quantified by the pupil’s mean score on six questions in the questionnaire.  The questions 
were phrased so that a child of 10-12 years old would be able to understand straightaway 
what was being asked.  The topics addressed by the questions were inspired by several 
existing questionnaires, many of them published. The PSD topics were also informed by the 
content and phraseology used in the Scottish National 5-14 Curriculum guidelines for 
personal and social development in late primary years (SOED, 1993) and in the experiences 
and outcomes of the Health and Wellbeing area of the new Curriculum for Excellence 
(LearningandTeachingScotland, 2008).  It is fair to say that the groups of six questions were 
less focused than they are in other questionnaires, e.g. LEQ, with potential impact on the 
reliability of the questionnaire.  On the other hand, pupils’ views of their PSD skills in a 
wide range of situations would contribute to mean scores.  This was in keeping with the 
intended generic nature of this study. 
 
A fifth factor was included, “Awareness of the Outdoor Environment”, also of six questions, 
to test the hypothesis that greater awareness of the outdoors would lead to greater benefits 
from OAA. 
 
Again following the research of Borgers et al. (2004), a short, four-point Likert scale was 
used as an interval scale for scoring the questionnaire.   Although their research did not 
differentiate between children in the age range 8 to 16 years old, their considered conclusion 
that a four-point scale is the best choice for a reliable questionnaire would seem to be 
appropriate for 10-12 year olds.  The wording for the four choices on the scale was also 
tested on teachers and pupils during an initial validity check and found to be clearly 
understood. 
 
It is worth noting that in December 2009, Mygind published a questionnaire for children of 
primary school age that is structured very much like mine, but this was, of course, too late to 
influence my own design (Mygind, 2009). 
 
 20 
The final questionnaire is in Appendix 2.1.  The question order is the one used for the Pre-
test administrations and comprises one question from each of the five factors for questions 1 
to 5, then another question from each of the five factors for questions 6 to 10, and so on.  The 
question order was shuffled for other administrations.  During the Control Experiment, 
mention of outdoor activities on the frontispiece was removed. 
 
2.3.2 Questionnaire validity and reliability 
 
The validity of the questionnaire, essentially understanding and interpreting its contents 
correctly, was considered to be particularly important for the purposes of working with 
primary school children, who are still developing their understanding of the world at a rapid 
rate.  On the other hand, it was expected that reliability might not be as strong as it would be 
for questionnaires used with older people who have developed consistent, even fixed, views 
on issues, and are perhaps more consistent in their understanding of questions.  Also, it was 





The first draft of the questionnaire contained 52 items with the intention of reducing these to 
about 30 on the basis of critical validity tests.  Validity was tested with the first draft by 
obtaining feedback from departmental colleagues and then taking the questionnaire to 
Benmore Centre to ask a party of 65 11-12 year old pupils and their five teachers from 
Edinburgh and Lothian primary schools and the Centre staff for their opinions.  I was 
particularly interested in which of the 52 questions were best understood by the pupils at the 
same time as addressing the aims of this project and the concepts that the pupils had been 
exposed to in the curriculum.  These were tests for content validity and face validity 
respectively.  The feedback received included a recommendation to avoid using reverse-
meaning questions but approval of the phraseology in the four-point Likert scale.  On the 
basis of this feedback a second draft of the questionnaire with 30 items was written and then 
tested quantitatively at Benmore Centre in a Pilot Study.  At this stage, four reverse-meaning 
questions were still in the questionnaire to satisfy my curiosity as to pupils’ responses. 
 
The Pilot Study used the questionnaire in a Pre-test and a Post-test in the week before the 
pupils visited Benmore and the week afterwards respectively.  100 pupils were sampled.  No 
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statistical tests for validity were carried out on these data, partly because there were no 
external measures or criteria with which my questionnaire could be compared.  However, the 
teachers consulted at Benmore did advise me that girls would give more socially-acceptable 
scores (higher, in view of the nature of the questions) and be less self-critical (less scattered 
scores) than the boys.  This is investigated and confirmed in Table 2.3, which indicates that 
if analysed by gender, the mean scores for girls are slightly higher and the standard 
deviations (square-root of variance) are slightly smaller.  The histograms accompanying this  
 










Boys 3.25 0.34 3.26 0.37 
Girls 3.30 0.28 3.36 0.30 
 
Distribution of pupils’ mean scores, Pilot Study Pre-test 
 





table show that pupils’ mean scores on the 30-item questionnaire have a tendency towards 
non-normal distribution but are not so non-normal in their distribution as to make these 
measures unreliable.  The low scores from the boys turned out to be typical of this project 
and, in my opinion, reflect their more self-critical nature. 
 
Pilot Study reliability and its implications 
 
Data from the Pilot Study provided the opportunity to make the first tests of questionnaire 
reliability.  Tests for internal reliability were carried out on the Pre-test and Post-test data.  
Because there was an intervention between the two tests this was not a test-retest experiment 
in which external reliability could be tested, but the Control experiment conducted at a later 
date did provide such an experiment, and is described shortly.  In this context, it is worth 
noting that in the Pilot Study there is a strong  linear relationship between mean scores on 
items in the Pre-test and Post-test (Figure 2.1, Left), indicating that irrespective of the 
changes in pupils’ scores between tests (Figure 2.1, Right) individual questions attract 
similar mean scores. A similar relationship is seen in all experiments and for all five of the 
individual factors in the questionnaire.  It is also worth noting that with the data from the 
Pilot Study being only marginally non-normal in their distribution, it is likely that parametric 
and non-parametric tests for reliability will give similar answers provided that the Likert 
scale is approximately linear. 
 
Figure 2.1  Left: strong linear relationship between mean scores on 30 
questionnaire items, Pilot Study.  Right: similar graph for mean scores of the 100 
pupils. 
 
Mean scores on items: Post-test 
vs Pre-test, Pilot Study


























       
Mean scores by pupils: Post-test 
vs Pre-Test, Pilot Study





























Non-parametric tests for reliability were carried out using the Spearman’s rho rank order 
calculation for mean scores on items.  Tests were carried out to obtain correlation 
coefficients between items, and between items and the total score, for both the whole 
questionnaire and for the five individual factors.  The coefficients are summarised in Table 
2.4.   
 
Table 2.4  Measures of questionnaire reliability in the Pilot Study, for the whole 
questionnaire and within factors.  Table above, Pre-test results; table below, Post-
test results.  % sig. is the percentage of correlations that have statistical 
significance; C is Cronbach’s alpha, for comparison with the Spearman’s rho 
values. 
 

















Whole q’naire 0.13 0.14 0.46 32 0.84 0.34 0.36 0.56 73 
 Awareness of 
Outdoor 
Environment 
0.17 0.17 0.31 33 0.51 0.52 0.53 0.64 100 
 Perception of 
Competence 
0.19 0.22 0.35 53 0.53 0.54 0.54 0.59 100 
 Perception of 
Confidence 
0.17 0.13 0.34 40 0.52 0.53 0.53 0.60 100 
 Awareness of 
Others 
0.16 0.19 0.35 46 0.41 0.51 0.52 0.57 100 
Attitude towards 
Groups 





















Whole q’naire 0.16 0.18 0.53 44 0.79 0.40 0.42 0.64 83 
 Awareness of 
Outdoor 
Environment 
0.13 0.13 0.37 33 0.39 0.49 0.53 0.62 100 
 Perception of 
Competence 
0.24 0.23 0.42 74 0.58 0.57 0.55 0.68 100 
 Perception of 
Confidence 
0.26 0.25 0.53 53 0.70 0.59 0.62 0.71 100 
 Awareness of 
Others 
0.23 0.22 0.45 60 0.63 0.57 0.56 0.68 100 
Attitude towards 
Groups 
0.29 0.20 0.49 47 0.59 0.53 0.55 0.65 100 
 
Garson (2009) suggested that as a yardstick for adequate reliability a median rho value of 
0.6 might be assumed.  If Cronbach’s alpha is used as a measure, 0.7 might be assumed 
(Loewenthal, 2001).  By these measures the reliability of the questionnaire was generally 
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poor, although between items, where a comparison could be made, there appeared to be 
better performance on the basis of the Cronbach’s alpha values.  However, Cronbach’s alpha 
is strongly influenced by the number of items in the questionnaire, and using the approach of 
Treimen (2009) it can be shown that throughout the tables the two measures mentioned 
above are consistent for the number of items in the scales – 30 for the whole questionnaire 
and six for the factors.  This is the case even though the datasets display negative skewness.  
So, accepting that the reliability was indeed poor, inspection of the results in greater depth 
was carried out and showed that the four reverse meaning questions had a major impact, 
yielding 39 negative correlations in the Pre-test and 33 in the Post-test, sometimes with quite 
large negative coefficients.  One or two other questions also yielded several negative 
correlations.  At this stage of the project there was clearly more work to be done in refining 
the questions to be used. 
 
A feature of the results in Table 2.4 is the greater reliability of the questionnaire in the Post-
test, relatively speaking, in particular on the PSD factors.  There is an improvement of about 
30% on the basis of median rho values, although this percentage varies considerably from 
factor to factor.  The mean scores on questions did not change significantly from Pre-test to 
Post-test, therefore the pupils must have rearranged their scores (some up, some down) in 
order to arrive at the improved reliability.  The two graphs in Figure 2.1 illustrate this 
phenomenon.  An interesting question is whether this is a real signal or just a function of a 
poor questionnaire, and if it is a real signal, is it because the pupils became familiar with the 
questionnaire or because their visit to Benmore had a positive effect on their understanding 
of the issues addressed in the questionnaire.   
 
Looking first at the possibility of questionnaire familiarity, the pupils’ teachers and my 
research colleagues unanimously indicated that it is highly unlikely the pupils would be able 
to recall the contents of the questionnaire over an intervening period of two-weeks and 
certainly would not be aware that the questions grouped together into factors.  This, then, 
would point to the possibility that pupils had a slightly better understanding in general of the 
relevance of the questions following their visit to Benmore Centre.  Looking next at the 
possibility that the “improved” reliability is simply a function of a poor questionnaire, it will 
be instructive to inspect similar reliability measurements on subsequent Pre-test and Post-test 
administrations of the questionnaire in order to find out if improvement has been a consistent 
feature.  In the following section the results of what was, in effect, a test-restest approach to 
reliability testing, provided by the Control Experiment, will be reported.  Test-retest assumes 
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that the questionnaire will demonstrate equal reliability in both Pre- and Post-tests in the 
absence of an intervention.  Intriguingly, this test-retest assumption implies that in the 
presence of an intervention a change of reliability should be observed, thus, we shouldn’t 
have been surprised to see the change in reliability during the Pilot Study at Benmore that we 
have just briefly discussed. 
 
It is noted that the item:total median rho coefficients for both the whole questionnaire and 
the individual factors are almost adequate.  Since it is the total scores that will be used for 
analysis in the next Chapter, albeit for pupils not items, it is reassuring to see that these 
coefficients are a bit better than the item:item coefficients.  These measures offer some 
indication of the robustness of the five factors built into the questionnaire.  It was because 
the data from the experiment were slightly negatively skewed and the Likert scale was 
probably not interpreted by the pupils as a perfect interval scale (i.e. a score of 2 was not 
necessarily exactly two times a score of 1, etc) that an initial factor analysis was not carried 
out on the questionnaire.  However, to try to understand better the performance of the 
questionnaire, a factor analysis using the SPSS principal component analysis facility with 
Varimax rotation was conducted at this stage.  The results were mediocre at best, although 
better for the integrity of individual factors than for the questionnaire as a whole, and can be 
summarised as follows: 
 
• the whole questionnaire only partially met the quality criteria for factor analysis, as 
recommended by Field, Chap.17 (Field, 2009), but all five factors met these quality 
criteria, 
 
• the only intended factor consistently identified as a component in the Pre-test and Post-
test analyses was Self-Perception of Competence (later in this thesis we will see that it is 
in this area of PSD that pupils feel most assured), 
 
• Self-Perception of Competence and Awareness of Others were the strongest performing 
factors in both the Pre-test and the Post-test, in each case yielding only one component 
that included all five forward-meaning questions and excluded the one reverse-meaning 
question, 
 
• Awareness of the Outdoor Environment consistently yielded two components, while 
Self-Perception of Confidence and Attitude towards Groups both improved from 
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yielding two components in the Pre-test to one component in the Post-test, provided 
reverse-meaning questions were ignored, 
 
• apart from the instances just mentioned, there was only limited agreement as to which of 
the six items in a factor clustered on the components. 
 
With regard to the quality of the intended factors, the fact that the mean and median 
correlation coefficients for the factors are only slightly higher than the equivalent values for 
the whole questionnaire is consistent with the factors barely emerging from the background 
level of correlations across the questionnaire.  In other words, there were almost as many 
relatively good correlations outside factors as within them. 
 
Further questionnaire development 
 
On the basis of the results from the initial validity, reliability and factor analyses just 
described, it was decided to replace all the reverse-meaning questions with forward meaning 
ones and carefully edit all the low-reliability questions.  The revised version of the 
questionnaire was given to research colleagues for critical comment and then finalised with 
some minor adjustments. 
 
The tight, two-year project schedule prevented any further revision of the questionnaire.  
Over autumn and winter 2009-2010 the Main Study data had to be collected.  A Control 
Experiment was run in the winter to provide a test-retest of the final version of the 
questionnaire as well as a set of baseline results with which those from the Main Study could 
be compared.  Because the experiment was run with the group of schools that participated in 
the Pilot Study, it is instructive to compare the performance of the revised questionnaire with 
the original as far as reliability is concerned. 
 
The results of reliability tests from the Control Experiment are given in the same format as 
those from the Pilot Study (Table 2.5).  The distribution of scores on items was negatively 
skewed to slightly greater extent than in the Pilot Study.  Despite this limitation, Cronbach’s 
alpha values are given here, as in the tables above. 
 
The results in Table 2.5 bear some similarity to the results from the Pilot Study.  Overall, 
using the median rho value as an indicator, the questionnaire performed about 25% better 
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than it did before, following the removal of the reverse-meaning questions.  There were far 
fewer negative correlation coefficients in the coefficient matrix and the median rho values 
for item:total correlations are again approaching adequate.  However, an improvement in 
reliability still exists between the Pre-test and the Post-test, even though this is a test-retest 
situation.  The improvement is about 25%, and again it varies considerably from factor to 
factor: the Attitude towards Groups factor shows a marked improvement between tests in 
both the Pilot Study and the Control Experiment. 
 
Table 2.5  Measures of questionnaire reliability in the Control Experiment, for the 
whole questionnaire and within factors.  Table above, Pre-test results; table below, 
Post-test results.  % sig. is the percentage of correlations that have statistical 
significance; C is Cronbach’s alpha, for comparison with the Spearman’s rho 
values. 
 

















Whole q’naire 0.18 0.19 0.71 50 0.89 0.43 0.45 0.61 97 
 Awareness of 
Outdoor 
Environment 
0.31 0.28 0.71 86 0.72 0.63 0.68 0.74 100 
 Perception of 
Competence 
0.26 0.24 0.53 67 0.71 0.58 0.57 0.68 100 
 Perception of 
Confidence 
0.27 0.27 0.42 60 0.69 0.60 0.59 0.69 100 
 Awareness of 
Others 
0.14 0.12 0.33 20 0.48 0.51 0.50 0.61 100 
Attitude towards 
Groups 
0.13 0.10 0.38 27 0.51 0.49 0.50 0.55 100 
 

















Whole q’naire 0.24 0.25 0.75 72 0.91 0.50 0.50 0.67 100 
 Awareness of 
Outdoor 
Environment 
0.30 0.29 0.75 73 0.74 0.63 0.70 0.74 100 
 Perception of 
Competence 
0.24 0.23 0.45 67 0.66 0.59 0.58 0.66 100 
 Perception of 
Confidence 
0.25 0.27 0.50 67 0.66 0.60 0.61 0.72 100 
 Awareness of 
Others 
0.22 0.26 0.35 87 0.67 0.60 0.59 0.69 100 
Attitude towards 
Groups 
0.21 0.20 0.40 53 0.65 0.55 0.57 0.65 100 
 
Given the consistency of performance of the questionnaire in the two experiments despite its 
relatively poor reliability, we can be more confident that there exists an improvement 
between Pre-test and Post-test that can be attributed to pupils’ better understanding of the 
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questionnaire on their second response to it, especially in the areas of social development 
(“Others” and “Groups”).  As in the Pilot Study, mean scores on questions did not change 
significantly from Pre-test to Post-test (Figure 2.2), therefore the pupils must have 
rearranged their scores (some up, some down) in order to arrive at an improved reliability.  
Given that in this case there was no intervention, it seems likely that the cause of the 
improvement is either questionnaire familiarity (despite what the teachers and researchers 
said) or a learning process that is not dependent upon there being an intervention.  To 
investigate this interesting but unresolved issue a little further, the same tests of reliability 
were carried out on the data from the Main Study and are reported below. 
 
Figure 2.2  Left: strong linear relationship between mean scores on 30 
questionnaire items, Control Experiment.  Right: similar graph for the mean scores 
of 117 pupils. 
 
Mean scores on item: Post-test 
vs Pre-test, Control Expt





























Mean scores by pupils: Post-test 
vs Pre-test, Control Expt






























In the test-retest situation provided by the Control Experiment a comparison between the 
Pre-test and the Post-test results is essentially a test of the external reliability of the 
questionnaire.  A test of external reliability was carried out by using the split-half approach 
to reliability testing in SPSS and all 60 scores on items from the Pre-test and the Post-test, 
Pre-test scores in the first half and Post-test scores in the second half.  The results are 
summarised, and compared with an equivalent analysis of the Pilot Study data, in Table 2.6a 
below.  A non-parametric version of external reliability testing was attempted by calculating 
the Spearman’s rho coefficients for the correlations between factors and items within factors 
in the Pre-test and Post-test (Table 2.6b). 
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Table 2.6a  External reliability coefficients from split-half analysis of the Control 









Control Expt 0.78 0.87 0.86 
Pilot Study 0.59 0.74 0.74 
 
Table 2.6b  Spearman’s rho coefficients for external reliability using the Control 
Experiment, Pre-test:Post-test.  
 
Correlation between equivalent items 
within factor, Pre-test : Post-test 
Factor Correlation between 
factor, Pre-test : Post-




0.66 0.51 0.50 0.66 
Perception of 
Competence 
0.64 0.45 0.45 0.50 
Perception of 
Confidence 
0.67 0.44 0.39 0.62 
Awareness of 
Others 
0.58 0.50 0.54 0.63 
Attitude towards 
Groups 
0.41 0.41 0.40 0.54 
 
The alpha values in Table 2.6a would be considered “adequate” by Garson (2009) for a split-
half analysis, but we have seen that the data are not quite normally distributed, the 
histograms in Table 2.3 being typical of all datasets, and this is something of a limitation.  
The fact that the values for the Control Experiment are higher than those for the Pilot Study 
reflects stronger correlation between tests in the Control Experiment and less change in 
performance of the questionnaire from Pre-test to Post-test, as we would expect in a test-
retest situation, notwithstanding the observations above on the internal reliability of each of 
the Pre-test and Post-test.  The values in Table 2.6b for strength of correlation between the 
test and the re-test are better than those for correlations within any one test, but, overall, still 
fall short of an acceptable level of 0.6.  We can conclude from this external reliability study 
that the questionnaire is barely adequate. 
 
A factor analysis of the data from the Control Experiment was also carried out.  It used the 
SPSS principal component analysis facility with Varimax rotation.  The results were poor, 
and can be summarised as follows: 
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• the analyses for both the whole questionnaire and the five factors met the quality criteria 
recommended by Field, Chap.17 (Field, 2009), 
 
• using a factor loading of 0.4 as a threshold, the whole questionnaire yielded one 
component before rotation that included virtually all items, both in the Pre-test and the 
Post-test, but after rotation this broke down and it was not possible to identify any of the 
intended factors, 
 
• apart from Self-Perception of Competence in the Pre-test and Awareness of Others in the 
Post-test, which yielded one component, all intended factors yielded two or more 
components after rotation, 
 
• apart from the instances just mentioned, there was only limited agreement as to which of 
the six items in a factor clustered on the components. 
 
In contrast to other tests of the quality of the questionnaire, this factor analysis suggests a 
slightly weaker performance in the Control Experiment compared with the Pilot Study.  In 
any case, apart from some notable exceptions, such as the quality of the factor Self-
Perception of Competence, there was considerable inconsistency as to which items clustered 
on to the components in both experiments.  This is almost certainly due to the decision to 
construct the intended factors from questions that addressed a number of relevant traits rather 
than having every question addressing a single trait that would manifestly extract the same 
answer from pupils. 
 
Questionnaire reliability in the Main Study 
 
Here the same reliability test results are shown for the Pre-, Post- and Delayed-test of the 
Main Study, using about 350 pupils (Table 2.7).  The Pre- and Post-tests were conducted the 




Table 2.7  Measures of questionnaire reliability in the Main Study, for the whole 
questionnaire and within factors.  Table above, Pre-test results; middle table, Post-
test results; table below, Delayed-test results.  % sig. is the percentage of 
correlations that have statistical significance; C is Cronbach’s alpha, for 
comparison with the Spearman’s rho values. 
 

















Whole q’naire 0.19 0.19 0.68 84 0.88 0.44 0.45 0.56 100 
 Awareness of 
Outdoor 
Environment 
0.29 0.23 0.68 67 0.73 0.61 0.70 0.74 100 
 Perception of 
Competence 
0.20 0.19 0.27 20 0.62 0.54 0.53 0.60 100 
 Perception of 
Confidence 
0.24 0.22 0.33 47 0.64 0.59 0.60 0.66 100 
 Awareness of 
Others 
0.25 0.24 0.32 46 0.68 0.60 0.61 0.65 100 
Attitude towards 
Groups 
0.16 0.17 0/39 20 0.56 0.52 0.52 0.60 100 
 

















Whole q’naire 0.24 0.25 0.61 93 0.91 0.49 0.51 0.62 100 
 Awareness of 
Outdoor 
Environment 
0.35 0.36 0.61 80 0.77 0.64 0.72 0.77 100 
 Perception of 
Competence 
0.26 0.26 0.42 59 0.71 0.59 0.59 0.66 100 
 Perception of 
Confidence 
0.32 0.32 0.45 67 0.73 0.63 0.67 0.70 100 
 Awareness of 
Others 
0.29 0.30 0.37 46 0.73 0.62 0.63 0.67 100 
Attitude towards 
Groups 
0.27 0.28 0.42 20 0.70 0.59 0.60 0.68 100 
 

















Whole q’naire 0.26 0.27 0.65 95 0.92 0.52 0.53 0.66 100 
 Awareness of 
Outdoor 
Environment 
0.38 0.30 0.65 100 0.79 0.67 0.62 0.81 100 
 Perception of 
Competence 
0.32 0.32 0.42 100 0.75 0.63 0.64 0.67 100 
 Perception of 
Confidence 
0.27 0.27 0.38 100 0.71 0.61 0.61 0.65 100 
 Awareness of 
Others 
0.30 0.31 0.42 100 0.74 0.64 0.64 0.64 100 
Attitude towards 
Groups 
0.30 0.29 0.48 93 0.74 0.61 0.63 0.61 100 
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Boys 3.32 0.38 3.38 0.42 3.24 0.47 
Girls 3.44 0.33 3.51 0.36 3.39 0.38 
 
In the context of the results and discussion for the Pilot Study and the Control Experiment, 
these results are interesting.  An important point to make to begin with is that the descriptive 
statistics for this study are different (Table 2.8).  The mean score for both boys and girls are 
higher than in the Pilot Study and Control Experiment, and at the same time, as will be 
shown in Chapter 3, there is a small but statistically significant increase in scores from Pre-
test to Post-test followed by a moderate and statistically significant fall to the Delayed-test.  
These changes in mean score are accompanied by an increase in median rho values between 
Pre-test and Post-test of about the same magnitude as in the Pilot Study and Control 
Experiment, and thus establish a typical behaviour of the questionnaire as far as its reliability 
is concerned.  This behaviour seems to be independent of whether there is an intervention 
and of the values of mean scores.  The results for the Delayed-test, taken 2-3 months later, 
show very little difference in reliability from the Post-test, confirming that a significant 
change in the values of mean scores (a fall in this case) has no effect.  In the discussion 
above we questioned whether the teachers’ and researchers’ view, that pupils would not 
remember the contents of the questionnaire over a two-week period, is correct, thus 
permitting a measure of questionnaire familiarity to influence reliability between 
administrations.  The information that we now have, that there was little or no change in 
reliability over a 2-3 month period, would be consistent with a measure of familiarity being 
retained over a few weeks but not over a few months.  This is not to say that the pupils 
remembered individual questions – the teachers’ and researchers’ comments will be correct 
in this respect – but it is possible that the questionnaire acted as an aide memoire to the 
revision of what the pupils already know about the outdoor environment and PSD, leading to 
slightly more convergent answers when tested just a couple of weeks later.  This 
interpretation will be revisited in Chapter 4, “Implications for Research Methodology” 
 
As with the other experiments, despite limitations on its significance, a factor analysis was 
carried out on the three tests in the Main Study.   On this occasion the results were somewhat 
better than in the previous experiments, not least because the sample size is now about 350, 
rather than c.100, and all quality criteria were firmly met.  As we have seen previously, for 
the whole questionnaire a single component is identifiable before Varimax rotation, but this 
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breaks down after rotation and it is difficult to identify the intended factors.  For the five 
intended factors, they perform quite strongly, yielding a single component in all three 
administrations of the questionnaire, with the exception of two components for “Attitude 
towards Groups” in the Pre-test and “Awareness of the Outdoor Environment” in the 
Delayed-test.  
 
It should be pointed out at this stage that some work was carried out to discover if any 
subsets of the six questions within each intended factor would perform better in terms of the 
Spearman’s rho coefficients they generated.  The factor analyses were used to help in the 
identification of likely subsets.  Some improvement was seen in the Pilot and Control 
experiments, but for the Main Study, where the factors performed relatively well, little 
improvement was seen.  On this basis, analysis of the Main Study data was pursued using the 
intended six-item factors. 
 
2.4 Summary of Chapter 
 
Rather more time was spent on questionnaire design in this project than was intended.  The 
initial product, containing five intended factors that would address the aims of the project, 
were made up of rather wide-ranging questions instead of the very focused ones typical of 
most questionnaires used in quantitative studies, such as the LEQ of Neill (2007).  This 
questionnaire performed poorly in terms of reliability tests with the chosen measure of 
performance (Garson, 2009), but in the process of testing, some intriguing results emerged, 
and thus the questionnaire itself became a research project.  Unfortunately, the time 
constraints of the overall project demanded that the main data set be collected.  Therefore, 
the Main Study, on which the data analysis in Chapter 3 is based, was carried out using the 
questionnaire with no further improvements. 
 
The account of experimental design explains the sequence of questionnaire administrations 
and the time constraints on these.  It also explains how two groups of schools were used, of 
necessity, but this also led to a research outcome that had not been planned, concerning the 
effects of socio-economic background on the scores of pupils, which is fully described in 
Chapter 3. 
 
The reliability tests on the questionnaire revealed an improvement in performance between 
the Pilot Study and the Control Experiment of about 20-30%, which was expected since 
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there were changes to several questions on the basis of the Pilot Study.  However, within 
each of these experiments the reliability also increased by 20-30% between the Pre-test and 
the Post-test, raising the possibility of some kind of questionnaire familiarity, contrary to the 
views of the pupils’ teachers.  The Control Experiment, with no intervention, and the Main 
Study, with an intervention, were carried out with the same questionnaire but different 
groups of schools.  The reliability tests for the Main Study showed a performance similar to 
that in the Control Experiment, thus suggesting that any questionnaire familiarity would not 
be the result of an intervention (unless an intervention effect and a school group effect 
cancelled each other out).  The Delayed-test of the Main Study, 2-3 months later, more-or-
less maintained the performance level for reliability at the Post-test level.  This evidence, 
taken together with the teachers’ view that pupils would not remember the contents of the 
questionnaire even over a two-week period, suggests that any familiarity effect is not at the 
level of individual questions but at the level of general concepts.  These PSD and 
environmental concepts are frequently-visited components of the school curriculum, and it 
would seem entirely reasonable that exposure to the questionnaire acted as an aide memoire 
of these concept, such that scores on questions in second and later administrations of the 
questionnaire converged better within factors. 
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At the level of the peer-reviewed publication in outdoor education it is rare to see an in-depth 
analysis of project data and the statistical tests used on it to arrive at meaningful results that 
can be confidently interpreted.  This is not surprising, given the premium on space in 
academic journals.  Summary results are often published, however, and it is often necessary 
to take it on trust that these have come from rigorous analyses of the data.  In contrast, a 
research thesis like this offers an opportunity to report on extensive, in-depth analyses of 
data, statistical tests and modelling attempts.  Readers can confidently judge whether the 
results, interpretations and conclusions are valid. 
 
The principal data set reported here is made up of pupils’ scores on the three administrations 
of the questionnaire in the Main Study: the Pre-test, conducted in the week before the pupils 
left for their residential week of OAA, the Post-test, conducted in the week after they came 
back, and the Delayed-test, conducted 2-3 months later.  For purposes of comparison with 
the results from the Main Study data, the scores on the same questionnaire from the Control 
Experiment, in which there was no intervention, are also reported here.  This experiment had 
only a Pre-test and Post-test, two weeks apart.  Details of data collection are given in Section 
2.2.2.  The questionnaire comprised 30 questions (items) grouped into five factors and was 
described in Section 2.3. 
 
Initially, a thorough inspection of the data, assembled in various forms, is presented in order 
to identify features of the data set, such as trends, differences or common occurrences in the 
data that might be relevant to the objectives of this project and amenable to statistical tests.  
One or two statistical descriptives are used to help the inspection, but because the data are 
negatively-skewed in their distribution there is a limit to the use of the usual parametric 
descriptives.  The inspection is carried out first on scores averaged for items and then on 
scores averaged for pupils.  The average, or mean, score is felt to be a meaningful descriptive 
because even with skewed data it gives a summary indication of the relative strength of 
scores from pupil to pupil and test to test. 
 
Following the description of the mean scores and the tests for the statistical significance of 
differences in means, a comprehensive linear regression analysis of data is presented.  The 
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regressions are to investigate cause and effect and the power of prior PSD skills amongst 
pupils to predict scores following the OAA intervention.  It is wise to be wary of regression 
analysis on skewed data, given that the tail to the data is only one-sided, but provided there is 
a normal distribution to the residuals (residual displacements) of scores from the least-
squares best-fit straight line, then, technically, the regression is likely to be acceptable.  
SPSS also provides a facility for testing whether a few scores in the tail of the data (in this 
case towards low scores) have an undue influence on the regression. 
 
At the end of each section of this chapter there are a few sentences on the possible relevance 
of the results for the aims and objectives of this project.  However, in view of the modest 
quality of the questionnaire as an instrument for testing self-perception of PSD skills, and 
some inherent limitations in the survey method, all observations are tentative.  Nevertheless, 
they will be carried forward to later, discussion chapters (Chapters 4, 5 and 6) and 
interpreted in wider contexts. 
 
3.2 Data management and software 
 
Questionnaires were completed by pupils by simply ticking their responses to 30 questions 
(in reality, statements about themselves) on a 4-point Likert scale.  Apart from the two 
administrations of the questionnaire for the Pilot Study, there were 3 administrations for the 
Main Study and two for the Control Experiment.  Scores from 1 to 4 were transferred 
manually to Microsoft Excel spreadsheets, and from there imported into the PASW Statistics 
17 module of SPSS (Statistical Package for the Social Sciences).  These software packages 
are well known to social scientists and will not be described here. 
 
Some basic data management and statistical work was carried out in Excel, and some graphs 
produced in Excel.  For example, the division of scores into tenths during a comparison of 
Pre-, Post- and Delayed-test scores in the Main Study (see Section 3.4.1) was carried out in 
Excel.  However, the vast majority of statistical work was carried out in SPSS.  The textbook 
by Field (2009) has been invaluable as a guide to understanding and working with SPSS. 
 
3.3 Data inspection and descriptives 
 
Data inspection is simply an inspection of the scores by pupils on items in the questionnaire 
at various stages of the project (in this case, Control Experiment and Main Study, but not the 
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Pilot Study) to identify trends that might be meaningful for the aims of this research and, 
thus, worthy of further study for effect size and statistical significance.  Most of the 
inspection is carried out on mean scores, either mean scores on items or pupils’ mean scores.  
As such, this addresses the descriptives of the data, but as will become evident, the scores 
have non-normal (negatively skewed) distribution and this restricts the use of parametric 
descriptives to summarise the scores.  The mean is used here since its statistical significance 
is well known and it provides an immediately understandable indication of shifts in scores 
from, for example, the Pre-test to the Post-test administration of the questionnaire.  An 
exception to using only the mean occurs in the next section, where a brief inspection of the 
distribution of scores on items is presented and the mode proves to be a useful descriptive. 
 
Two general points should be made here.  First, in addition to considering datasets at the 
level of the whole questionnaire (30 items) and at the level of the intended factors (6 items in 
each of five factors), it is appropriate to create a dataset that includes only the PSD-related 
items (24 items).  This is important because it is the measurement of the benefit that is 
reflected in the change in scores on the PSD items that sits at the heart of this research.  
Moreover, it is intended to investigate the possibility that pupils’ awareness of the outdoor 
environment influences their potential to benefit from a residential week of OAA.  
Therefore, both the 24-item PSD score and the 6-item “Awareness of the Outdoor 
Environment” score appear throughout the following discussion.  Second, it is possible to 
make a lot of detailed, in-depth observations with inspections of this kind, and over-interpret 
the data.  An effort is made to be sensible, and restrict observations to the broadest features 
of the data. 
 
3.3.1 Distribution and significance of scores on items 
 
This inspection is carried out for the Main Study and the Control Experiment.  It illustrates 
the non-normal distribution of scores and highlights broad differences in responses to 
questions across Pre-, Post- and Delayed-tests and within intended factors.   
 
Distribution of scores on items 
 
The distribution of scores on the 1-4 Likert scale is presented as histograms in Appendix 3.1.  
The mean score on each question is also given.  It is important to draw a distinction between 
these scores, aggregated up for items, and the scores aggregated up for pupils (cases), which 
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are described in the next section and are the relevant measure for assessing questionnaire 
reliability and understanding personal and social development.  Nevertheless, as a first 
inspection of these scores, item modes and means highlight some interesting features of the 
data, as follows. 
 
• Almost without exception the scores are towards the high end of the Likert scale and 
their distribution negatively skewed towards low values.  This is also a feature of the 
data aggregated up for pupils.  Analysis and modelling of the data for pupils is 
potentially restricted because of this, as will become apparent in due course (principally, 
in Section 3.4.1). 
 
• The distribution of scores on any one question is broadly the same in all three of the 
Main Study tests and in the two tests of the Control Experiment.  There are some 
departures from this, but not in any systematic way to suggest further investigation at 
this stage.  It is reassuring that the questionnaire yields these similar patterns under five 
different administrations, with the proviso that we cannot be sure from these scores on 
items that individual pupils are indeed scoring so consistently.  At the same time, but 
less encouraging, the striking similarity in distribution suggests a lack of intervention 
effects in the data. 
 
• If we adopt as a model a pattern of increasing score count from 1 to 4 as a reference (e.g. 
question A16 in Figure 3.1), then some noteworthy exceptions to this can be identified.   
 
Figure 3.1  Reference distributions of scores on items.  Left: the count of scores 
increases progressively from 1 to 4 on the Likert scale.  Right: 3 is the modal score. 
 
  
First, Question 6 is unique, and clearly shows that only c.50% of pupils find nature 
programmes on TV interesting.  It is interesting to note, however, that despite its unique 
distribution of scores, question 6 factors in with the set of six questions on the outdoor 
 39 
environment  This must be because pupils who score low on question 6 also score low 
on the other questions within this factor, and vice versa. 
 
Second, there are several questions on which a score of 3, rather than 4, is the mode (e.g. 
question A23 in Figure 3.1).  These are often the same questions in the Main Study and 
the Control Experiment, e.g. Q10, Q23.  The vast majority of these questions occur 
within the factors addressing pupil confidence and their attitude towards others, where 
mean scores are correspondingly lower.  In the Main Study the majority are in the 
Delayed-test, where pupils have scored lower than in either the Pre-test or the Post-test.  
Indeed, the Post-test is almost devoid of questions that have 3 as their mode.  By 
contrast, in the Control Experiment they are approximately equally divided between Pre- 
and Post-tests. 
 
Turning now from the distribution of scores to the mean scores on items, some clear trends 
can be identified.  In addition to the mean values attached to the histograms, Figure 3.2 
shows how mean score for each question changes from Pre-test to Post-test to Delayed-test 
in the Main Study and from Pre-test to Post-test in the Control Experiment.  We can make 
the following observations. 
 
• In the Main Study, means tend to increase from the Pre-test to the Post-test, but then 
decrease markedly in the Delayed-test to a level that is commonly lower than the Pre-
test.  This is clearest on the items addressing “Perception of Confidence”.  Focusing on 
the four factors addressing PSD, if this trend is confirmed by the pupils’ mean scores it 
raises two possible interpretations: an improvement in perceived PSD attributes from 
before to after the OAA week, but a complete loss of this improvement three months 
later; and/or a residential week effect in which the scores immediately prior to the week 
and, in particular, immediately after, are inflated by excitement and a sense of wellbeing 
amongst pupils relative to a norm as illustrated by the Delayed-test. 
 
• In contrast to the Main Study, the Control Experiment yields more-or-less equal numbers 
of questions for which the mean score decreases in the Post-test as increases, and many 
questions on which there is no change.  Optimistically, we might interpret this to 




Figure 3.2  Column charts of changes in mean scores on items across five 
applications of the questionnaire in the Main Study and the Control Experiment, 
grouped by intended factor.  Note that the two experiments were conducted with 
pupils from two different groups of schools. 
 

























































































































































































• The mean scores on items in both the Main Study and Control Experiment show the 
same highs and lows, e.g. Q1 has a high mean in both and Q18 has a low mean in both.  
It is reassuring to see similar responses to questions across the two groups of schools 
involved in the study.  However, despite similar relative scores, the means are lower in 
the Control Experiment by an average of 0.15 (c.4.5%).  A Wilcoxon Rank-Sum Test of 
this difference is reported in the next section. 
 
Statistical significance of scores on items 
 
Following these observations, Wilcoxon Signed Rank Tests for non-parametric, related 
samples were carried out on the item means from the Main Study and the Control 
Experiment to discover whether the differences in values outlined above are statistically 
significant.  Effect size, r, is calculated from the z score using the equation given in Field 
(2009): 
Nzr = , where N is the total number of observations. 
Field uses Pearson’s correlation coefficient for effect size throughout his book, for both 
parametric and non-parametric statistics.  In the tables below, statistically significant small 
(0.2) to medium (0.5) effect sizes are shown in bold type. 
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Table 3.1  Results and outcomes from statistical tests on mean scores on items for 
both Main Study and Control Experiment. 
 

















PSD items only 
(24 items) 
0.51 0.000 
Post-test item means are 
greater than Pre-test item 
means by a statistically 
significant difference of 
medium to large size on PSD 
factors. 










PSD items only 
(24 items) 
0.55 0.000 
Delayed-test item means are 
smaller than Pre-test item 
means by a statistically 
significant difference of 
medium size. 










PSD items only 
(24 items) 
0.62 0.000 
Delayed-test item means are 
smaller than Post-test item 
means by a statistically 
significant difference of 
medium size. 










PSD items only 
(24 items) 
0.05 0.715 
There is no statistically 
significant difference between 
the Pre-test and Post-test 
item means. 
*  According to Cohen (1988, p.26), a medium effect size of 0.5 is “large enough to be visible 
to the naked eye”! 
 
A Wilcoxon Rank-Sum Test was carried out on the two independent samples of 30 items 
each (N=60) from the two different school groups in the Main Study and the Control 
Experiment to find out if a statistically significant difference exists in their item means that 
could be attributable to a school group effect.  A school effect could be socio-economic in 
origin, related to the ethos of the schools or simply related to the excitement associated with 
the adventure week experienced by the pupils in the Main Study.  The Test was carried out 
on the data of the two Pre-tests (pre-intervention in the Main Study).  The average of 0.15 by 
which the item means in the Control Experiment are smaller than those in the Main Study 
yielded a small to medium effect size of r=0.23, with a 2-tailed significance of p=0.078; in 
other words, the small effect is not significant.  The possibility of a school effect in the data 
will be re-examined using pupil means. 
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3.3.2 Distribution and significance of scores by pupils 
 
These scores are the ones that will be used for hypothesis testing, modelling and 
interpretation in terms of personal and social development at the late primary stage of 
education.  In particular, the changes in scores from Pre-test to Post-test to Delayed-test in 
the Main Study, where there has been an intervention, and how these compare with scores in 
the Control Experiment, where there has been no intervention, are important, with the 
proviso that two different groups of schools were used and a school effect might have to be 
taken into account.  Self perception of PSD is given by the mean scores for the 24 PSD 
items, which are grouped into four factors, and Awareness of the Outdoor Environment is 
given by the mean scores for the 6 items in that factor. 
 
Pupils’ scores on personal and social development items 
 
Figure 3.3 shows histograms of the distribution of pupils’ mean PSD scores for all the tests 
in the Main Study and Control Experiment, in total and for boys and girls.  In Appendix 3.2, 
the same results are presented for each factor.  Some general observations and inferences can 
be made from these distributions of pupil means, as follows. 
 
• The highly skewed nature of the data is confirmed.  Differences in scores between tests, 
e.g. between the Pre-test and Post-test of the Main Study, shown in Figure 3.3 as an 
example, are distributed normally, however.  This might be helpful at a later stage for 
some statistical tests. 
 
• The negative skewness in all the data sets is caused chiefly by low scores amongst boys.  
In fact, some of the data sets for girls test normal using the Kolmogorov-Smirnov and 
Shapiro-Wilk tests, namely the Pre-test and Post-test distributions in the Control 
Experiment and, less convincingly, the Pre-test distribution in the Main Study.  It is clear 
that some boys are not at all confident of their personal and social skills. 
 
• The means for all PSD items for the whole sample of the Main Study confirm the 
increase in scores from Pre-test to Post-test (1.8%) and then a strong decrease to the 
Delayed-test (-3.3%).  In contrast, the difference in scores between Pre-test and Post-test 
in the Control Experiment is <1%.  Some comments on how this might be interpreted are 
given above in the section on scores on items. 
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Figure 3.3  Distribution of pupils’ mean scores on PSD items for the Main Study and 
Control Experiment, for all cases and for boys and girls.  SD = standard deviation; N 
= size of sample.  N.B., the Count (vertical) scale changes with sample size. 
 
Main Study, all cases 
 
 
Mean = 3.38 
SD = 0.36 
N =  368
 
Mean = 3.45 
SD = 0.40 
N = 368 
 
Mean = 3.31 
SD = 0.43 
N = 328 
 
Mean = 0.07 
SD = 0.24 
N = 368 
 46 
Main Study, by gender 
 
 
Mean = 3.32 
SD = 0.38 
N = 184 
 
Mean = 3.44 
SD = 0.33 
N = 184 
 
Mean = 3.38 
SD = 0.42 
N = 184 
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Mean = 3.51 
SD = 0.36 
N = 184 
 
 
Mean = 3.24 
SD = 0.47 
N = 169 
 
Mean = 3.39 
SD = 0.38 




Control Experiment, all cases 
 
 
Mean = 3.26 
SD = 0.39 
N = 117 
 
Mean = 3.29 
SD = 0.43 




Control Experiment, by gender 
 
 
Mean = 3.21 




Mean = 3.34 
SD = 0.32 
N = 49
 
Mean = 3.27 
SD = 0.47 
N = 68 
 
Mean = 3.31 
SD = 0.37 
N = 49 
 
• Now that we are inspecting the pupils’ mean scores, gender differences are apparent.  In 
the Main Study, both boys and girls scores follow the same trend from Pre-test to Post-
test to Delayed-test (an increase and then marked decrease), but, on PSD items, girls 
score higher than boys by about 0.13 (c.4%) on average.  The fact that this difference in 
scores between genders across the three tests stays very much the same suggests that the 
phenomenon is real for this group of pupils, and that intervention does not affect gender 
differences.  Even at the level of individual factors the essential features of this pattern  
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still exist.  It might be surmised from this situation that girls have a more positive view 
of their personal and social skills at the late primary school stage.   
 
• This picture is not quite as clear in the Control Experiment, however, where the girls 
score drops from the Pre-test to the Post-test, all scores being lower than in the Main 
Study by between 3% and 6%, as noted under consideration of items.   At the level of 
factors (Appendix 3.2), the picture is confirmed, with girls more often than not scoring 
lower in the Post-test than in the Pre-test.  The combination of lower scores throughout 
and less positive feelings amongst girls again raises the possibility that a school effect is 
influencing the outcome.  Alternatively, the inconsistent pattern of scores in the Control 
Experiment might reflect the fact that pupils were not anticipating or benefiting from a 
residential week of activities at an outdoor centre. 
 
• Broken down by factor in Appendix 3.2, it becomes clear that the distribution of mean 
scores by pupils in Perception of Confidence is different from that in other factors.  
Mean scores show that confidence is relatively low in all administrations of the 
questionnaire in both the Main Study and Control Experiment, and this is the case for 
both boys and girls.  Perception of Competence and Attitude towards Groups have the 
highest means.  However, it is interesting that the use of two different groups of schools 
for the Main Study and Control Experiment does not disturb the rank order of mean 
scores on factors (“Competence”-“Groups”-“Others”-“Outdoor Environment”-
“Confidence”), providing some reassurance that events other than a school effect are 
influencing the outcome. 
 
Statistical significance of PSD scores by pupils 
 
The features of the data reported here have been tested for statistical significance and the 
results are reported in Table 3.2.  The statistical tests were carried out on the pupils’ PSD 
means, both for the whole sample and for boys and girls and extended to differences between 
boys and girls.  In Appendix 3.3, “Effect sizes and statistical significance of differences in 
pupils’ mean scores in factors”, these tests are extended further for the five factors in the 
questionnaire.  Non-parametric statistical tests were again used: Wilcoxon Signed-Rank for 
related samples and the Wilcoxon Rank-Sum and Mann-Whitney Tests for unrelated 
samples.  In the tables below, statistically significant small (0.2) to medium (0.5) effect sizes 
are shown in bold type. 
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Table 3.2  Results and outcomes from statistical tests on PSD mean scores of 
pupils in both the Main Study and Control Experiment.  Upper table, between tests; 
lower table between genders. 
 
Test  Effect size, r* 









All cases (368): 0.21 
 
Boys (184): 0.20 





Post-test pupil means are greater 
than Pre-test pupil means by a 
statistically significant difference 





All cases (308): 0.17 
 
Boy (160)s: 0.22 





Delayed-test pupil means are 
smaller than Pre-test pupil 
means by a statistically 
significant difference of small 






All cases (308): 0.37 
 
Boys (160): 0.36 





Delayed-test pupil means are 
smaller than Post-test pupil 
means by a statistically 






All cases (117): 0.05 
 
Boys (68): 0.15 





There is no statistically significant 
difference between the Pre-test 
and Post-test pupil means.  N.B. 
boys’ scores increase but girls’ 
scores decrease from Pre-test to 
Post-test. 
*  According to Cohen (1988, p.25), a small effect size of 0.2 is difficult to identify amongst 
extraneous noise. 
 





Main Study, Pre-test, 
between boys (184 cases) 
and girls (184 cases)  
0.16 0.002 
Main Study, Post-test, 
between boys (184 cases) 
and girls (184 cases) 
0.16 0.002 
Main Study, Delayed-test, 
between boys (169 casess) 
and girls (159 cases) 
0.16 0.003 
Throughout the Main Study girls’ 
means are higher than boys’ 
means by a consistently small 
but statistically significant 
amount. 
Control Expt, Pre-test, 
between boys (68 cases) 
and girls (49 cases) 
0.11 0.240 
Control Expt, Post-test, 
between boys (68 cases) 
and girls (49 cases) 
0.01 0.886 
There is no statistically significant 
difference between boys’ and 
girls’ means in the Control 
Experiment. 
 
Statistical tests were also carried out to establish the significance of the difference in the 
general level of scoring in the Main Study and the Control Experiment, observed to be 4.0- 
4.5% lower in the Control Experiment.  These were carried out on the Pre-test mean scores 
in order to avoid any influence from the intervention, which is confined to the Main Study.  
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Wilcoxon Rank-Sum and Mann-Whitney Tests for unrelated samples were used.  The 
difference in Pre-test means of 0.14 (c.4.2%), is statistically-significant (p=0.001), and yields 
a small effect size of r=0.15.   For PSD items only, the difference of 0.11 (c.3.3%), is 
statistically significant (p=0.004), but yields only a very small effect size of r=0.13. 
 
The statistical tests reported here confirm the observations made from the inspection of pupil 
means.  The same tests carried out on the five factors in the questionnaire (Appendix 3.3, 
“Effect sizes and statistical significance of differences in pupils’ mean scores in factors”) add 
some detail to the results.  We can now make more confident observations on the basis of the 
statistical outcomes, as follows. 
 
• The Main Study yields coherent scoring from pupils across the three tests, with 
many statistically-significant effects in PSD scores of small to medium size.  On the 
other hand, within the Control Experiment, which we have noted yields lower scores 
than the Main Study, there are no statistically significance differences between the 
Pre-test and the Post-test or between boys and girls.  These clear differences in the 
statistical outcomes of the two experiments raise the possibility of a number of 
processes at work: a school effect creating a difference between Main Study and 
Control Experiment scores, which is very small but statistically significant; an 
anticipation effect around the residential week for the Main Study schools thus 
elevating Pre- and Post-test scores above Delayed-test and Control Experiment 
scores; and a real improvement in self-perception of PSD attributes in the Main 
Study generated by the residential week, albeit lost by the time the Delayed-test was 
carried out.  Further interpretation of these three possibilities will be presented in 
Chapters 4 and 5. 
 
• In the Main Study the increase in scores from Pre-test to Post-test (+1.8%) and then 
a strong decrease from Post-test to Delayed-test (-3.3%) is seen to be statistically 
significant for the whole sample and for both boys and girls.  However, broken down 
by factor, these changes are only significant across statistical tests in Perception of 
Competence and Awareness of Others, whereas in Attitude towards Groups they are 
either vanishingly small or not significant.  There is little difference in this pattern 
between boys and girls.  In the Control Experiment there are no significant signals at 
the level of factors.  “Competence” also records the highest mean score from pupils 
and is clearly an area of PSD in which pupils feel most positive about their skills. 
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• “Competence” and “Others” also stand out as the areas of PSD in which girls out-
score boys most emphatically.  In the Main Study, at the level of the whole 
questionnaire, girls score higher than boys in a statistically significant way in all 
three of Pre-, Post- and Delayed-test; however, broken down by factor, statistical 
significance is only observed in Perception of Competence and Awareness of 
Others. 
 
• A final point to make is that while scores for boys and girls generally increase from 
the Pre-test to the Post-test in both the Main Study and Control Experiment, an 
exception is that the mean score for girls decreases in the latter.  This adverse trend 
is shown in the Figure 3.4.  Statistical tests indicate that the trends in the Control 
Experiment are not significant, in part because the sample size is low (68 for boys; 
49 for girls), but the trends do raise the possibility that for girls the lack of an 
intervention in that experiment is reflected in the decrease in their score. 
 
Figure 3.4  Changes in pupils’ mean PSD scores across tests 
 

















Main Study - boys Main Study - girls




Pupils’ scores on Awareness of the Outdoor Environment items 
 
The group of six questions on Awareness of the Outdoor Environment was included in the 
questionnaire in order to discover whether a strong prior awareness made children more 
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likely to benefit from a residential week of outdoor adventure activities.  In the following 
section on Regression Analysis this question will be addressed directly, but here it would be 
useful to inspect and test for statistical significance the scores on this factor.  The relevant 
plots and mean scores are given in Appendix 3.2, “Histograms for the distribution of pupils’ 
means scores in factors”. 
 
Inspection of the histograms for both the Main Study and Control Experiment reveals a 
tendency for scores to be more widely distributed on this factor than on others.  There is a bi-
modal distribution in some instances, and peaks in the score count (vertical axis) are lower 
than in other factors.  Mean scores nevertheless fall within the range of those for other 
factors.  Those that might be tested for statistically-significant differences are listed in the 
following table (Table 3.3).  Figure 3.5 is for changes in pupils’ mean scores on Awareness 
of the Outdoor Environment items across tests and can be compared with Figure 3.4.  Girls 
score higher than boys in the Main Study but, in a clear departure from previous trends, 
lower than the boys in the Control Experiment.  Indeed, mean scores of about 3.05 for girls 
in the Control Experiment are remarkably low for girls, and approached only by their mean 
scores in Perception of Confidence in the Control Experiment, raising the possibility that 
girls at the schools participating in the Control Experiment have a particular lack of 
awareness of the outdoor environment. 
 
Table 3.3  Pupils’ mean scores on the factor Awareness of the Outdoor 
Environment 
  
  All cases Boys Girls 
Pre-test 3.33 3.29 3.38 
Post-test 3.38 3.31 3.45 Main Study 
Delayed Test 3.22 3.14 3.31 
Pre-test 3.13 3.18 3.06 
Control Expt 
Post-test 3.16 3.24 3.04 
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Figure 3.5  Changes in pupils’ mean scores on Awareness of the Outdoor 
Environment items across tests 
 
Changes in pupils' mean scores on Awareness of the 

















Main Study - boys Main Study - girls
Control Expt - boys Control Expt - girls
 
 
The statistical tests conducted on the means from PSD items were also conducted here for 
“Awareness of the Outdoor Environment” (Table 3.4).  Statistically significant small (0.2) to 
medium (0.5) effect sizes are shown in bold type. 
 
A statistical test was also carried out to establish the significance of the difference in the 
general level of scoring in the factor in the Main Study and the Control Experiment.  The 
difference in Pre-test means of 0.20 (c.6.2%), is statistically-significant (p=0.001), and yields 
a small effect size of r=0.16. 
 
The principal observation is that only some of the differences in mean scores are of 
statistically-significant effect size.  Coupled with the wider, even bimodal, distribution of 
scores, this would suggest that there are more widely held views amongst pupils on their 
awareness of the outdoor environment.  Although this widely held view changed little from 
before to after the residential week in the Main Study, there was still a significant decline in 
scores by the time of the Main Study Delayed-test some 2-3 months later (Figure 3.5).  On 
the other hand, the difference in levels of scoring between the two groups of schools used in 
the Main Study and the Control Experiment is, if anything, stronger.  Possible causes of this 
outcome have already been mentioned above. 
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Table 3.4  Results and outcomes from statistical tests on the mean score of pupils 
on “Awareness of the Outdoor Environment” in both the Main Study and Control 
Experiment.  Upper table, between tests; lower table between genders. 
 
Test  Effect size, r* 









All cases (368): 0.10 
Boys (184): 0.05 
Girls (184): 0.15 
All cases: 0.009 
Boys: 0.306 
Girls: 0.005 
For girls, Post-test pupil means 
are greater than Pre-test pupil 
means by a statistically 






All cases (308): 0.16 
Boy (160): 0.19 
Girls (148): 0.13 
All cases: 0.000 
Boys: 0.001 
Girls: 0.031 
Delayed-test pupil means are 
smaller than Pre-test item 
means by a statistically 
significant difference, of small 






All cases (308): 0.29 
Boys (160): 0.30 
Girls (148): 0.28 
All cases: 0.000 
Boys: 0.000 
Girls: 0.000 
Delayed-test pupil means are 
smaller than Post-test pupil 
means by a statistically 






All cases (117): 0.02 
Boys (68): 0.05 
Girls (49): 0.03 
All cases: 0.758 
Boys: 0.524 
Girls: 0.793 
There is no statistically 
significant difference between 
the Pre-test and Post-test pupil 
means.  N.B. boys’ scores 
increase but girls’ scores 
decrease from Pre-test to Post-
test. 
 





Main Study, Pre-test, 
between boys (184 cases) 
and girls (184 cases)  
0.07 0.172 
Main Study, Post-test, 
between boys (184 cases) 
and girls (184 cases) 
0.11 0.040 
Main Study, Delayed-test, 
between boys (169 cases) 
and girls (159 cases) 
0.13 0.015 
In the Main Study girls’ means 
are higher than boys’ means by a 
very small but statistically 
significant amount in the Post-
test and Delayed-test. 
Control Expt, Pre-test, 
between boys (68 cases) 
and girls (49 cases) 
0.15 0.096 
Control Expt, Post-test, 
between boys (68 cases) 
and girls (49 cases) 
0.16 0.085 
There is no statistically significant 
difference between boys’ and 





3.4 Regression Analysis 
 
A regression analysis permits an inspection of the way one score relates to or depends on 
another score (univariate regression) or several other scores (multivariate regression).  For 
example, “Do pupils who score themselves highly in the Pre-test also score themselves 
highly in the Post-test?”, thus indicating that the uplift in scores from Pre-test to Post-test, 
seen in the Main Study, is not due to a random redistribution of scores but due to an orderly 
uplift across all pupils.  Regression is an ideal tool for one of the main objectives of this 
project, namely to discover how the change in a pupil’s PSD score from before to after a 
residential week of OAA depends on the pupil’s attributes and interests before the residential 
week.  However, in pursuing this objective it became clear that there are limitations imposed 
on the relevant data by the scoring process.  This will be explained in due course, but in 
consequence of it, only a limited amount of the regression analysis uses the change in a 
pupil’s PSD score as the measure of development.  Instead, considerable use is made of the 
pupil’s actual PSD score after the residential week as a measure of “benefit”. 
 
All of the analyses are carried out using pupils’ mean scores as described in the previous 
section.  From time to time comparisons are made between the Main Study and the Control 
Experiment in order to assess the likely impact of an intervention effect. 
 
3.4.1 Univariate regressions 
 
Initially, it is informative to inspect the regression between Pre-test, Post-test and Delayed-
test scores to establish a baseline against which other regressions can be interpreted.  The 
graphs in Appendix 3.4 show these regressions for the Main Study and Control Experiment 
for all items, PSD items and items on “Awareness of the Outdoor Environment”, for all cases 
and for boys and girls.   
 
Univariate regressions between Pre-test, Post-test and Delayed-test scores 
 
In the Main Study, using all cases, all regressions (all items, PSD items and outdoor 
environment items) show a good, simple linear model fit to the data, with the independent 
variable typically sharing about 60% of its variation with the dependent variable (R
2
  0.6).  
An exception to this pattern is on the factor “Awareness of the Outdoor Environment”, 




about 0.5.   The equivalent factor in the Control Experiment yield R
2
 values of only about 
0.45.  It has been noted before that this factor yields the greatest variability in pupils’ scores 
and, hence, presumably, the greatest divergence in pupils’ personal views.  Despite 
differences in the size of the data sets and the degree of scatter, it is clear that pupils who 
score high on the questionnaire in one test also score high in the other tests, and vice versa.  
It is reassuring to see that pupils remain reasonably consistent in the ranking of their scores 
on the questions over the period between Pre-test and Post-test, but more reassuring, remain 
consistent over the 2-3 month period between the Pre- and Post-tests and the Delayed-test in 
the Main Study, even though pupils’ scores fell by a significant amount (about 3%) in the 
Delayed-test.  From this we can deduce that at upper primary school age pupils do have 
established views that stand the test of time on the environmental and PSD issues in the 
questionnaire.  This is somewhat contrary to one of the arguments put forward for the 
tailored design of the questionnaire, namely that views are changing rapidly at this stage in 
life. 
 
Broken down by gender, in the Main Study boys show an almost identical pattern of 
regressions to that of the whole sample, whereas girls consistently show greater scatter in 
their mean scores in the regressions of Delayed-test scores on Pre-test scores.  In the Control 
Experiment, boys again show a pattern similar to that of the whole sample, but the girls in 
this case show stronger R
2
 value for Post-test vs Pre-test for all items and PSD items.  From 
these observations we might deduce that girls are more likely then boys to show departures 
from the general trends in the regressions, either towards weaker correlations (Main Study) 
or towards stronger correlations (Control Experiment).  However, this deduction is tenuous 
and should simply be noted. 
 
An important feature of all the graphs in Appendix 3.4 is the nature of the gradients of the 
best-fit straight line.  It is observed that the gradient is always less than 1.0 (confirmed in the 
regression equations), with the high end of the fit passing through or just below the point 
(4.0, 4.0) and the low end having an intercept on the ordinate of up to +1.2.  At the high end, 
the line is bound to pass close to (4.0, 4.0) because of the upper limit of 4 on scores on the 
Likert scale and the negatively skewed nature of the datasets.  However, at the low end, the 
positive intercept is indicative of higher scores on the ordinate than on the abscissa, and 
since the graphs are arranged so that the data plotted on the ordinate postdate the data on the 
abscissa in terms of their collection, e.g. Post-test follows two weeks after Pre-test, we might 
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conclude that at least pupils scoring at the low end of the scale are registering higher scores 
on second and later administrations of the questionnaire. 
 
Factors influencing regression results 
 
At this point we digress briefly in order to recognise and understand the effect of limitations 
in the scoring process that impinge on the observation made in the previous section and on 
the regressions in general.  The first limitation relates to a capping effect on the change in 
pupils’ mean scores from before to after a residential week of OAA caused by the 4-point 
Likert scale used in the questionnaire and the fact that scores are highly skewed towards high 
values.  This effect arises because, in this project, the Likert scale is being used as an interval 
rather than as a rating scale.  The effect is readily seen in Figure 3.6b) in which a scatter plot 
shows change in pupils’ mean scores from Pre-test to Post-test in the Main Study against 
their Pre-test mean scores.  The theoretical limit of this scale capping effect is shown 
labelled on the plot.  For example, if a pupil has a mean of 3.8 in the Pre-test, the maximum 
benefit s/he can register is 0.2.  As a result of this effect, the highest scores in the Post-test 
might be suppressed to some extent, with a knock-on effect to all observations and analyses 
that use these scores.  Some effect sizes presented in the previous sections of this chapter 
might be suppressed, such as the effect size for difference between Pre-test means and Post-
test means.  Having observed this limitation, a pupil-by-pupil analysis of the data shows that 
only eight of the 368 pupils in the Pre- and Post-tests of the Main Study have a mean Post-
test score that places their data point on the capping limit.  However, a much larger number 
of pupils will have been capped on their scores on individual questions and, in the absence of 
a score-by-score analysis of the data, the full extent of capping is unknown. 
 
Is the capping effect a flaw in the use of a Likert scale as an interval scale when data sets are 
likely to plot towards one end of the scale or the other?  Is skewness in such data sets an 
inevitability?  These questions are addressed in Chapter 4, “Implications for research 
methodology”.  It is certainly a limitation on the analysis of the data presented here.  In our 
case, assuming the effect is present in all subsets of the whole data set, which is the set 
illustrated in Figure 3.6, it will affect the quality of regression analyses, including 
regressions of the change in a pupils’ mean score from before to after a residential week of 
OAA on their Pre-test mean scores.  However, there is an additional, second weakness in the 
dataset that also mitigates against such regressions, and that is the large amount of scatter in 
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the calculated change in a pupil’s PSD score from before to after a residential week of OAA.  
Figure 3.6b) also shows this: the scatter is so large that it yields an R
2
 value of only 0.03. 
  
 
Figure 3.6  Univariate linear regressions for the dependence of change in pupils’ 
mean scores between tests in the Main Study, using all cases and all items:  a) data 
used for the regressions in this figure, copied from Appendix 3.4; b) SPSS scatter 
plot of dependence of change in score Post-test – Pre-test against Pre-test score; c) 
graph created using one-tenth bands of data to illustrate more clearly the magnitude 
of the dependence in b), the chained line being the theoretical scale capping effect; 
d) as for c) but broken down by gender; e) the dependence of the change in score 















































The dependence of change in mean score 
on Pre-test mean score for boys and girls
R2   (Boys) = 0.7255




















































The dependence of change in mean score on 









1 2 3 4
Post-test mean score




Avoiding the factors influencing regression results 
 
To at least attempt a regression of the change in pupils’ mean scores from before to after a 
residential week of OAA on their Pre-test mean scores, which is one of the principal 
objectives of this research, and at the same time avoid the two limitations – scale capping 
effect and excessive scatter – the data set of all samples was divided into one-tenth subsets 
from the highest scoring one-tenth in the Pre-test to the lowest scoring one-tenth.  The result 
of the regression using these subsets is shown in Figures 3.6c).  A remarkably clear and 
interesting trend emerges.  The trend implies that low-scoring pupils benefit from the 
residential experience more than high-scoring pupils by as much as 0.3 on the Likert scale, 
with an R
2
 value of 0.93, thus confirming our initial interpretation of the gradients on the 
graphs in Appendix 3.4, made in the section on univariate regressions between Pre-test, Post-
test and Delayed-test scores.  Not too much should be read into the negative change in mean 
scores amongst the high-scoring pupils, however, because that is where the scale capping 
effect is operating.  Figure 3.6d) breaks the data set down by gender.  The smaller number of 
samples per data point is beginning to reflect the large amount of scatter in the whole data 
set, especially for girls (R
2
 = 0.37) as opposed to boys (R
2
 = 0.73), but the underlying trend 
is still present. 
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The possibility of low-scoring pupils benefiting more from the residential experience is an 
attractive one, since OAA has been extensively used to improve self belief amongst less able 
individuals, e.g. North Lanarkshire “Raising Achievement” programme, for which there was 
preferential selection of less accomplished pupils (Christie, 2004).  However, like so many 
observations made in this study, there are possible alternative interpretations.  In this case, 
the scale capping effect could be more severe than is thought.  Moreover, since the same 
trend in gradients occurs in the Control Experiment data (Appendix 3.4), where there was no 
intervention, there is an argument for its cause being an extraneous effect such as scale 
capping or, alternatively, familiarity with the concepts in the questionnaire influencing the 
low-scoring pupils more than the high-scoring pupils. 
 
In view of the “success” with the ten subsets of data, this approach to regression was 
extended to the change in scores between the Post-test and the Delayed-test (Figures 3.6e) & 
f)).  Remember that the Delayed-test registered a decrease in mean scores.  The graphs show 
a trend of low-scoring pupils’ mean scores decreasing by a very small amount whereas those 
of the high-scoring pupils decreasing by up to 0.2 on the Likert scale (R
2
 = 0.76).  Broken 
down by gender, the data show that the trend exists for both boys (R
2
 = 0.59) and girls (R
2
 = 
0.79).  In this case, the scale capping effect on the magnitude of change did not operate 
because the scores were decreasing.  As to the cause of the decrease, we might suggest that it 
is due to teachers not integrating the residential experience into classroom work during 
subsequent months.  However, as mentioned elsewhere, it could be the result of a sense of 
wellbeing amongst pupils at the time of the residential experience raising their scores in the 
Pre-test and Post-test above a more “normal” level registered in the Delayed-test. 
 
The approach to data analysis of using one-tenth subsets of the data was extended to PSD 
mean scores only.  Regressions of the change in mean scores on PSD items only from Pre-
test to Post-test and from Post-test to Delayed-test are presented in Figure 3.7.  These are for 
all pupils only and not broken down by gender.  For the dependence of change from before 
to after the intervention on Pre-test PSD scores and of change from Post-test to Delayed-test 
on Post-test PSD scores, more-or-less the same trends as we have seen for all items are 
evident.  In addition, a regression of change in PSD score from before to after the 
intervention on Pre-test “Awareness of the Outdoor Environment” scores has been carried 
out (Figure 3.7c)) and shows quite clearly that change is not dependent on awareness of the 




Figure 3.7  The dependence of change in mean PSD scores between tests in the 
Main Study:  a) the dependence of change in PSD score Post-test – Pre-test on Pre-
test PSD score; b) the dependence of the change in PSD score between Post-test 
and Delayed-test on Post-test PSD score; c) the dependence of change in PSD 
score Post-test – Pre-test on awareness of the outdoor environment. 
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No further attempts were made to carry out regression analysis on the change in pupils’ 
mean scores from before to after their residential week of OAA using all samples in the data 
set, as illustrated in Figure 3.6b), because of the high level of scatter in the measurements of 
change.  Regressions reported in the rest of this chapter are regressions of Post-test mean 
scores on a variety of Pre-test mean scores. 
 
Univariate regressions using individual PSD factors 
 
Although not illustrated with graphs in this thesis, univariate regression analyses of the kind 
illustrated in Appendix 3.4 for the single factor “Awareness of the Outdoor Environment” 
have also been carried out for all of the separate factors included under the PSD umbrella.  
Since the importance of individual factors will be considered in the following section on 
multivariate analysis, the outcome of these analyses in terms of R
2
 values is given in the 
following summary table (Table 3.5).  The equivalent R
2
 values for “Awareness of the 
Outdoor Environment” are copied from Appendix 3.4 and included at the bottom of this 
table for completeness. 
 
Two features of the Main Study are clear from this table.  First, there is remarkable 
uniformity in R
2
 values across the various factors, which fall in the range of about 0.4 to 0.5.  
Second, against this background, some values for girls sit outside this range, reaching down 
to 0.38 and up to 0.60.  This reinforces the observation made above that girls are more likely 
than boys to show departures from the general trends.  Values for the Control Experiment are 
low, lower than those we see for “Awareness of the Outdoor Environment”, and suggest a 
high degree of scatter in pupils’ scores on PSD items in that experiment, in particular boys’ 
scores.  This is interpreted as either a school group effect or due to the lack of anticipation of 
an OAA intervention in the Control group of schools. 
 
Also in anticipation of considering the combined effect of all factors on multivariate 
regression in the following section, a brief inspection of the potential of any one of the Pre-
test factors to predict the outcome in the Post-test score on PSD items is presented here.  The 
table below (Table 3.6) gives R
2
 values for the regression of the mean score for Post-test 
PSD items only on the mean score of each of the five Pre-test factors.  Delayed-test data are 
not included in this analysis.   
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Table 3.5  Summary of R2 values for univariate regressions between tests for pupils’ 


















All cases 0.48 0.51 0.49 0.39 
Boys 0.45 0.52 0.48 0.39 
Perception of 
Competence 
Girls 0.50 0.52 0.50 0.37 
All cases 0.45 0.41 0.47 0.39 
Boys 0.48 0.42 0.52 0.36 
Perception of 
Confidence 
Girls 0.43 0.41 0.42 0.51 
All cases 0.48 0.45 0.47 0.33 
Boys 0.43 0.47 0.49 0.28 
Awareness of 
Others 
Girls 0.50 0.38 0.39 0.44* 
All cases 0.46 0.43 0.50 0.26 
Boys 0.50 0.43 0.44 0.23 
Attitude towards 
Groups 
Girls 0.38 0.41 0.60 0.37 
 
All cases 0.53 0.48 0.61 0.43 
Boys 0.50 0.53 0.64 0.41 
Awareness of 
the Outdoor 
Environment Girls 0.55 0.38* 0.54 0.45 
* Not significant, otherwise all regressions statistically significant. 
 
Two observations can be made on these values.  First, data in the Control Experiment yield 
poor R
2
 values, reflecting a high level of scatter in the data which, to say again, might relate 
to school group or to the absence of an intervention associated with this experiment.  Second, 
in the Main Study, “Awareness of the Outdoor Environment” taken on its own is a 
particularly poor predictor of Post-test PSD scores.  Other factors perform better, but none is 
very good at predicting PSD scores after the intervention.  The following section on 
multivariate regression considers the potential of combining Pre-test factors to predict Post-
test PSD scores in the Main Study. 
 
Summary of Section 3.4.1 
 
It should be pointed out that other than making use of the R
2
 values generated in SPSS and 
checking that regression parameters are statistically significant, no statistical analysis of the 
quality of the univariate regressions presented above, e.g. distribution of residuals, has been 




Table 3.6  Summary of R2 values for univariate regression of pupils’ mean Post-test 
PSD scores on their mean scores in individual factors in the Pre-test, for both the 




 values for Post-test PSD items only  




Boys Girls Whole 
sample 
Boys Girls 
Awareness of the Outdoor 
Environment 
0.21 0.27 0.12 0.22 0.24 0.22 
Perception of Competence 0.47 0.47 0.45 0.28 0.28 0.29 
Perception of Confidence 0.43 0.43 0.44 0.34 0.29 0.46 
Awareness of Others 0.44 0.41 0.44 0.31 0.28 0.39 
Attitude towards Groups 0.41 0.48 0.32 0.27 0.23 0.35 
All regressions statistically significant. 
 
 
-  pupils who score high on the questionnaire in one test also score high in the other tests, 
and vice versa, albeit with considerable scatter in some cases; 
-  the ceiling on scores at the top end of the Likert scale might distort the mean scores on 
tests, but, equally, there appears to be a pupil effect that indicates those that score low benefit 
the most from their residential experience and tend to retain that benefit; 
-  Awareness of the Outdoor Environment appears to be a particularly poor predictor of any 
PSD benefits experienced by pupils, whereas individual PSD factors are all somewhat better 
in their ability to predict the Post-test PSD mean score of pupils. 
 
3.4.2 Multivariate regressions 
 
This section addresses a core objective of this project, which is to discover how pupils’ prior 
personal and social skills and their awareness of the outdoor environment might predict 
pupils’ PSD during a residential week of outdoor adventure activities.  Ideally, the measure 
of benefit used here would be the change in scores on PSD items in the Main Study from 
Pre-test to Post-test and its retention in the Delayed-test.  However, we can see in Figure 
3.6b) above that in regressions involving the small changes of score recorded, data scatter is 
high and R
2
 values are vanishingly small (0.03 in Figure 3.6b)).  Indeed, attempts to model 
change of score against Pre-test score yield poor regression results.  It was decided, 
therefore, to make Post-test PSD mean score the target variable as a measure of the benefit of 
the residential week.  This provides much better quality regression results, and although it is 
not a measure of the change over the week, we now know from using one-tenth subsets of 
the data and the discussion in the previous section something about the changes that might 
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take place, i.e. that high-scoring pupils show little or no change whereas low-scoring pupils 
show positive change and retain it. 
 
Initial regression analysis 
 
This multivariate regression analysis takes the so-called “enter” approach of SPSS. 
 
There is little, if any, published research to guide the choice of pupil characteristics that are 
likely to be the best predictors of Post-test PSD mean score, although the five factors in the 
questionnaire in use here were chosen to represent the spectrum of characteristics most 
commonly addressed in the research literature.  It was decided, therefore, to begin regression 
modelling at the most general level.  Working with data from the Main Study (368 cases), a 
regression based on all cases was carried out using the SPSS default option for multivariate 
linear regression which does not extend priority to any predictor (independent) variable.  In 
the following equation, and all regression equations in this section of the thesis, the symbols 
used are: 
 
P-t PSD Post-test mean score on the 24 PSD items 
OE Pre-test mean score on the 6 “Awareness of the Outdoor Environment” 
items 
Comp  Pre-test mean score on the 6 “Perception of Competence” items 
Conf  Pre-test mean score on the 6 “Perception of Confidence” items 
Others  Pre-test mean score on the 6 “Awareness of Others” items 
Groups  Pre-test mean score on the 6 “Attitude towards Groups” items 
 
The initial model is, 
 
P-t PSD = 0.388 + 0.051 OE + 0.227 Comp + 0.201 Conf + 0.185 Others + 0.239 Groups 
 
The model meets a wide range of criteria for good quality, some of which are as follows: 
 
• R2 is 0.641, i.e. the model accounts for 64.1% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.636, an adjustment of only 0.5%, therefore the model from the 
sample generalises up to the whole population very well. 
 








 b Std error  
t Significance 
of t-test 
Constant 0.388 0.127  3.047 0.002 
Outdoor/Env 0.051 0.031 0.063 1.647 0.100 
Comp 0.227 0.049 0.223 4.610 <0.001 
Conf 0.201 0.037 0.236 5.488 <0.001 
Others 0.185 0.037 0.221 4.979 <0.001 
Groups 0.239 0.041 0.247 5.865 <0.001 
 
• Standardised residuals are distributed normally: mean = -7.11x10-15; SD = 0.993  (Figure 
3.8). 
 
Figure 3.8 Distribution of standardised residuals from the multivariate regression 
for Post-test mean PSD score.  Note that in other regressions reported here this 
distribution-of-residuals plot is not illustrated unless it demonstrates an abnormal 




These results confirm those obtained from the univariate linear regressions in the previous 
section.  “Awareness of the Outdoor Environment” is a poor predictor of PSD outcome 
whereas the four PSD factors contribute more-or-less equally as predictors.  In terms of the 
actual contribution from each Pre-test factor, we can examine in a little more detail the 
contribution of “Perception of Competence” as an example of the magnitudes involved.  A 
higher Pre-test mean score on the six competence questions of 0.1 would lead to a higher 
Post-test PSD mean score of 0.1 x 0.227  0.023, other variables being kept constant.  We 
have seen that in the Main Study dataset a statistically significant difference in mean PSD 
score might be 0.1 (say, 3.3 as opposed to 3.2 on the 4 point Likert scale).  This would 
require a difference of about 0.4 in the Pre-test competence score, which is just within the 
range of scores from our cases. 
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The clear lack of importance of “Awareness in the Outdoor Environment” as a predictor of 
outcome is interesting.  Although pupils at late primary stage have classes in environmental 
studies, the teachers associated with this project made it clear that in the classroom few, if 
any, connections are made between those studies and the residential week.  The residential 
week is treated very much as a fun week for affective PSD with little pressure on pupils to 
reap a cognitive reward from it.  On the other hand, the children clearly like being outdoors, 
delivering some of the highest item scores on Q1 and Q11, which ask about “the outdoors”.  
We might surmise that at age 10-12 years old a connection is not necessarily made between 
“the outdoors” and the feeling of well-being it produces, and, in particular, any connection 
between the natural environment, as a facet of “the outdoors”, with such a feeling. 
 
Multivariate regressions without priority for any predictor were carried out for boys and girls 





P-t PSD = 0.386 + 0.075 OE + 0.180 Comp + 0.181 Conf + 0.160 Others + 0.304 Groups 
 
The model meets a wide range of criteria for good quality, some of which are as follows: 
 
• R2 is 0.644, i.e. the model accounts for 64.4% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.634, an adjustment of 1.0%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.386 0.171  2.253 0.025 
Outdoor/Env 0.075 0.044 0.096 1.706 0.090 
Comp 0.180 0.071 0.180 2.543 0.012 
Conf 0.181 0.056 0.204 3.239 0.001 
Others 0.160 0.054 0.188 2.991 0.003 
Groups 0.304 0.061 0.313 4.991 <0.001 
 






P-t PSD  = 0.451 + 0.010 OE + 0.280 Comp + 0.222 Conf + 0.208 Others + 0.167 Groups 
 
The model meets a wide range of criteria for good quality, some of which are as follows: 
 
• R2 is 0.628, i.e. the model accounts for 62.8% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.617, an adjustment of 1.1%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.451 0.202  2.235 0.027 
Outdoor/Env 0.010 0.045 0.012 0.277 0.820 
Comp 0.280 0.070 0.268 4.012 <0.001 
Conf 0.222 0.050 0.278 4.477 <0.001 
Others 0.208 0.055 0.243 3.778 <0.001 
Groups 0.167 0.056 0.176 2.967 0.003 
 
• Standardised residuals are distributed normally: mean = -6.45x10-15; SD = 0.986 
 
Some gender differences emerge from this analysis.  For boys, “Attitude towards Groups” 
emerges as the strongest predictor of Post-test PSD score, whereas for girls this factor is less 
important than the other three Pre-test PSD factors.  With “Awareness of the Outdoor 
Environment” continuing to be unimportant, the outcomes for boys and girls complement 
one another to deliver the result seen in the regression for all cases. 
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Next-step regression analysis 
 
SPSS provides another approach to entering data into a regression without recourse to pre-
judgements on the part of the researcher of the relative importance of the predicting 
variables.  This is the so-called “stepwise” entry of predicting variables, in which the 
predictor variables are added to the regression equation in the order of their importance 
according to purely quantitative acceptance criteria established by trial-and-error testing 
within the software.  We might expect the “Awareness of the Outdoor Environment” 
predictor to be rejected. 
 
Using stepwise entry of all predictors, the following equation is obtained using all cases in 
the Main Study.  As predicted, “Awareness of the Outdoor Environment” has been rejected 
from this.  
 
P-t PSD = 0.442 + 0.249 Comp + 0.200 Others + 0.209 Conf + 0.229 Groups  
 
Contributions to the coeffiicient of determination, R
2
, are as follows: 
Comp  47.3% 
Others    9.1% 
Conf    4.2% 
Groups    3.2% 
Total  63.9%   
 
The model meets a wide range of criteria for good quality, some of which are as follows: 
 
• R2 is 0.639, i.e. the model accounts for 63.9% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.635, an adjustment of 0.4%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.442 0.123  3.576 <0.001 
Outdoor/Env excluded     
Comp 0.249 0.047 0.246 5.260 <0.001 
Conf 0.209 0.036 0.245 5.736 <0.001 
Others 0.200 0.036 0.239 5.524 <0.001 
Groups 0.229 0.040 0.237 5.667 <0.001 
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• Standardised residuals are distributed normally: mean = -7.16x10-15; SD = 0.995 
 
In terms of the regression coefficients, this result is very much the same as the one derived 
from straightforward “entry” of the predictor variables.  However, the acceptance criteria for 
the predictor variables have found Competence to be the strongest predictor.  Not too much 
should be read into the actual values of contributions to R
2
, since even a small amount of 
collinearity between variables will allow Competence to “steal” some percentage from other 
variables.  It is expected that there will be some collinearity between PSD factors, but tests 
provided within SPSS for its significance show that it is not damaging to the regression. 
 




P-t PSD = 0.435 + 0.300 Groups + 0.193 Conf + 0.187 Others + 0.205 Comp  
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Groups  47.8% 
Conf  10.1% 
Others    4.2% 
Comp    1.8% 
Total  63.8% 
 
The model meets a wide range of criteria for medium to good quality, some of which are as 
follows: 
 
• R2 is 0.638, i.e. the model accounts for 63.8% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.630, an adjustment of 0.8%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.435 0.170  2.557 0.011 
Outdoor/Env excluded     
Comp 0.205 0.069 0.206 2.956 0.004 
Conf 0.193 0.056 0.218 3.460 0.001 
Others 0.187 0.052 0.220 3.624 <0.001 
Groups 0.300 0.061 0.309 4.903 <0.001 
 





 P-t PSD = 0.468 + 0.286 Comp + 0.210 Others + 0.223 Conf + 0.164 Groups  
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Comp  45.2% 
Others  11.0% 
Conf    4.7% 
Groups    1.9% 
Total  62.8% 
 
The model meets a wide range of criteria for good quality, some of which are as follows: 
 
• R2 is 0.628, i.e. the model accounts for 62.8% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.620, an adjustment of 0.8%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.468 0.188  2.487 0.014 
Outdoor/Env excluded     
Comp 0.286 0.066 0.273 4.345 <0.001 
Conf 0.223 0.049 0.279 4.559 <0.001 
Others 0.210 0.054 0.246 3.894 <0.001 
Groups 0.164 0.054 0.172 3.036 0.003 
 
• Standardised residuals are distributed normally: mean = -4.63x10-15; SD = 0.989 
 
The difference between boys and girls is interesting, in that the order of importance of 
predictors is quite the opposite in the two groups.  This echoes the results from the univariate 
regression analysis and adds some detail to the results from the previous, “entry” approach.  
In summary, boys attitude towards group work is the best predictor of their perception of 
their PSD skills following the week of OAA, whereas for girls it is their perception of their 
competence that best predicts their outcome.  The further implication of these results is that 





A comparative analysis of regressions was carried out for the Control Experiment data as 
well as the Main Study data but with poor quality results, although both “entry” and 
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“stepwise” approaches indicate that the order of importance of Pre-test variables is 
“Perception of Confidence” – “Attitude towards Groups” – “Awareness of the Outdoor 
Environment”.  There are very few similarities in the results of the two experiments. 
 
Hierarchical regression analysis 
 
The “enter” and “stepwise” approaches to entering the predictor variables into the regression 
rely entirely on mathematical methods to determine the relative importance of the variables.  
The “hierarchical” approach allows the researcher to determine the order in which variables 
are entered into the regression equation, entering them in what he/she feels is their order of 
importance.  If more than one variable is entered at any stage, their relative importance is 
established using the “enter” approach.  On the basis of the analyses so far, and with little 
other evidence to use, the following hierarchies have been adopted. “Awareness of the 
Outdoor Environment” has not been entered as a variable at all. 
 
- For all cases in the Main Study the four remaining predictor variables have been 
entered at the same time, i.e. they are given equal importance. 
-  For boys, “Attitude towards Groups” has been entered first, and then the other three 
predictors entered second, all at the same time. 
-  For girls, “Perception of Competence” has been entered first, followed by 
“Perception of Confidence” and “Awareness of Others” equal second, and finally “Attitude 
towards Groups”. 
 
Since these hierarchies include all the variables retained in the stepwise approach it is not 
surprising that the final regression equations are the same as the equations arrived at in the 
previous section.  However, because the “enter” method is used at each hierarchical stage, 
percentage contributions to R
2
 are summed at each stage.  The equations are repeated here 
but without the accompanying notes on quality. 
 
- All cases: 
 
P-t PSD = 0.442 + 0.249 Comp + 0.200 Others + 0.209 Conf + 0.229 Groups  
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Contributions to the coefficient of determination, R
2
, are as follows: 
Comp  47.3% 
Others    9.1% 
Conf    4.2% 
Groups    3.2% 




P-t PSD = 0.435 + 0.205 Comp + 0.193 Conf + 0.187 Others + 0.300 Groups 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Groups    47.8% 
Comp + Conf + Others   16.0% 




P-t PSD = 0.468 + 0.286 Comp + 0.210 Others + 0.223 Conf + 0.164 Groups  
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Comp   45.2% 
Others + Conf  15.7% 
Groups     1.9% 
Total   62.8%   
 
 
Summary of Section 3.4.2 
 
The regression analyses, both univariate and multivariate, converge on the result that Pre-test 
score on Attitude towards Groups is the best predictors of what a boy will score in the post-
intervention test, whereas Pre-test scores on Perception of Competence followed by 
Awareness of Others and Perception of Confidence are the best predictors of what a girl will 
score in the post-intervention test.  An Awareness of the Outdoor Environment is not a 
predictor for either boys or girls. 
 
3.4.3 Extension of regression analysis to the Main Study Delayed-test data 
 
This section dispenses with univariate analysis and contains only multivariate analyses of the 
predictive relationship between Post-test mean scores and Delayed-test PSD mean scores. 
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The delay of about 2-3 months from the time of the Post-test to the time of the Delayed-test 
saw a statistically-significant fall in pupils’ mean PSD scores of small to medium effect size 
(see section 3.3.2).  Analysed by gender, this fall is seen to occur for both boys and girls, 
although boys mean scores are consistently lower than girls (Figure 3.6).  In section 3.4.1 on 
univariate linear regressions, it became clear that when the data are analysed by the level at 
which pupils score, the lower-scoring tenths actually lose very little of their Post-test gains in 
the Delayed-test while the high-scoring tenths are responsible for the fall in overall mean 
score (Figure 3.6e)), and this is the case for both boys and girls (Figure 3.6f)). 
 
With regression analysis it is possible to investigate the relationship between scores on the 
five questionnaire factors at the Post-test stage and the overall PSD score in the Delayed-test, 
in much the same ways as we investigated the Pre-test – Post-test relationship.  In this case, 
it would be of interest to know what post-intervention characteristics of pupils are key to 
retaining Post-test gains.  In view of the summary in the preceding paragraph, it was thought 
that this investigation should proceed using the dataset subdivided into equal numbers of 
high-scoring and low-scoring pupils (154 each) rather than boys and girls.  However, this 
approach only worked in part, because when the high-score data alone are examined, they 
form an equidimensional cloud of data points yielding very poor regression results.  The tail 
to low scores forms a much better dataset for regression purposes and is reported in what 
follows.  In view of this limitation, the analysis for boys and girls separately was carried out 
for the whole dataset, since sample sizes would have been too small  (c.70-80 cases) for an 
acceptable regression using only the low-scoring dataset, given the scatter in the data. 
 
Initial regression analysis 
 
Symbols used here are: 
 
D-t  PSD Delayed-test mean score on the 24 PSD items 
OE Post-test mean score on the 6 “Awareness of the Outdoor Environment” 
items 
Comp  Post-test mean score on the 6 “Perception of Competence” items 
Conf  Post-test mean score on the 6 “Perception of Confidence” items 
Others  Post-test mean score on the 6 “Awareness of Others” items 
Groups  Post-test mean score on the 6 “Attitude towards Groups” items 
 
The initial model using the SPSS “enter” facility for all cases is: 
 
D-t PSD = 0.287 + 0.050 OE + 0.284 Comp + 0.131 Conf + 0.223 Others + 0.183 Groups  
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The model meets a wide range of criteria for medium quality, some of which are as follows: 
 
• R2 is 0.622, i.e. the model accounts for 62.2% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.616, an adjustment of only 1.0%, therefore the model from the 
sample generalises up to the whole population very well. 
 






 b Std error  
t Significance 
of t-test 
Constant 0.287 0.143  2.006 0.046 
Outdoor/Env 0.050 0.037 0.061 1.355 0.176 
Comp 0.284 0.059 0.278 4.848 <0.001 
Conf 0.131 0.050 0.152 2.607 0.010 
Others 0.223 0.056 0.244 4.004 <0.001 
Groups 0.183 0.050 0.187 3.665 <0.001 
 
• Standardised residuals are distributed normally: mean = 1.52x10-15; SD = 0.992.  (Figure 
3.7). 
 
Figure 3.9  Distribution of standardised residuals from the regression for Delayed-
test mean PSD score.  Note that in other regressions reported in this section the 
distribution-of-residuals plot is not illustrated unless it demonstrates a particular 






The initial model for lowest-scoring 50% of all cases is: 
 
D-t PSD  = 0.295 + 0.035 OE + 0.355 Comp + 0.067 Conf + 0.176 Others + 0.225 Groups 
 
The model meets a wide range of criteria for medium quality, some of which are as follows: 
 
• R2 is 0.570, i.e. the model accounts for 57.0% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.555, an adjustment of 2.6%, therefore the model from the sample 
generalises up to the whole population only moderately well. 
 






 b Std error  
t Significance 
of t-test 
Constant 0.295 0.204  1.446 0.150 
Outdoor/Env 0.035 0.047 0.047 0.750 0.455 
Comp 0.355 0.071 0.378 4.967 <0.001 
Conf 0.067 0.069 0.072 0.971 0.333 
Others 0.176 0.071 0.191 2.483 <0.014 
Groups 0.225 0.063 0.248 3.604 <0.001 
 
• Standardised residuals are distributed normally: mean = 1.75x10-15; SD = 0.984.   
 
The initial model for all boys is: 
 
D-t PSD  = 0.272 + 0.112 OE + 0.274 Comp + 0.223 Conf + 0.166 Others + 0.099 Groups 
 
The model meets a wide range of criteria for medium quality, some of which are as follows: 
 
• R2 is 0.603, i.e. the model accounts for 60.3% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.591, an adjustment of 2.0%, therefore the model from the sample 
generalises up to the whole population reasonably well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.272 0.205  1.325 0.187 
Outdoor/Env 0.112 0.053 0.140 2.118 0.036 
Comp 0.274 0.093 0.252 2.950 0.004 
Conf 0.223 0.078 0.241 2.853 0.005 
Others 0.166 0.096 0.172 1.721 0.087 
Groups 0.099 0.075 0.104 1.325 0.187 
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• Standardised residuals are distributed normally: mean = 4.1x10-15; SD = 0.984 
 
The initial model for all girls is: 
 
D-t PSD = 0.311 – 0.035 OE + 0.305 Comp + 0.063 Conf + 0.238 Others + 0.294 Groups 
 
The model meets a wide range of criteria for good quality, some of which are as follows: 
 
• R2 is 0.667, i.e. the model accounts for 66.7% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.656, an adjustment of 1.6%, therefore the model from the sample 
generalises up to the whole population moderately well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.311 0.202  1.539 0.126 
Outdoor/Env -0.035 0.050 -0.042 -0.699 0.486 
Comp 0.305 0.070 0.331 4.354 <0.001 
Conf 0.063 0.063 0.082 0.996 0.321 
Others 0.238 0.063 0.279 3.778 <0.001 
Groups 0.294 0.064 0.298 4.580 <0.001 
 
• Standardised residuals are distributed normally: mean = -2.94x10-15; SD = 0.983 
 
Next step regression analysis 
 
Using stepwise entry of all predictors, the following equation is obtained using all cases in 
the Main Study.  “Awareness of the Outdoor Environment” has been rejected from this 
equation, but it will be seen in the other equations in this section that it is not always this 
factor or this factor alone that has been rejected by the criteria established in the software. 
 
D-t PSD = 0.319 + 0.245 Others + 0.303 Comp + 0.183 Groups + 0.129 Conf  
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Others  49.9% 
Comp    9.2% 
Groups    2.1% 
Conf    0.8% 
Total  62.0%   
 
The model meets a wide range of criteria for medium quality, some of which are as follows: 
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• R2 is 0.620, i.e. the model accounts for 62.0% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.615, an adjustment of 0.8%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.319 0.141  2.255 0.025 
Outdoor/Env excluded     
Comp 0.303 0.057 0.296 5.312 <0.001 
Conf 0.129 0.050 0.150 2.567 0.011 
Others 0.245 0.050 0.268 4.610 <0.001 
Groups 0.183 0.053 0.187 3.654 <0.001 
 
• Standardised residuals are distributed normally: mean = 1.63x10-15; SD = 0.993 
 
The stepwise entry model for lowest-scoring 50% of cases is: 
 
D-t PSD = 0.356 + 0.392 Comp + 0.231 Groups + 0.209 Others 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Comp  44.9% 
Groups    8.7% 
Others    3.0% 
Total  56.6% 
 
The model meets a wide range of criteria for medium quality, some of which are as follows: 
 
• R2 is 0.566, i.e. the model accounts for 656.6% of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.557, an adjustment of 1.6%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.336 0.189  1.825 0.070 
Outdoor/Env excluded     
Comp 0.392 0.063 0.418 6.244 <0.001 
Conf excluded     
Others 0.209 0.064 0.227 3.244 <0.001 
Groups 0.231 0.062 0.254 3.731 0.001 
 
• Standardised residuals are distributed normally: mean = -1.14x10-15; SD = 0.990 
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- All boys 
 
D-t PSD = 0.335 + 0.217 Others + 0.293 Comp + 0.235 Conf + 0.112 OE 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Others  49.5% 
Comp    7.1% 
Conf    2.2% 
OE    1.2% 
Total  59.9%  (NB rounding error) 
 
The model meets a wide range of criteria for medium quality, some of which are as follows: 
 
• R2 is 0.599, i.e. the model accounts for 59.9 % of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.589, an adjustment of 1.7%, therefore the model from the sample 
generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.335 0.200  1.676 0.096 
Outdoor/Env 0.112 0.053 0.140 2.115 0.036 
Comp 0.293 0.092 0.270 3.199 0.002 
Conf 0.235 0.078 0.254 3.024 0.003 
Others 0.217 0.088 0.226 2.459 0.015 
Groups excluded     
 
• Standardised residuals are distributed normally: mean = 4.01x10-15; SD = 0.987 
 
-  All girls 
 
D-t PSD = 0.233 + 0.318 Comp + 0.311 Groups + 0.254 Others 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Comp  49.5% 
Groups  12.0% 
Others    4.9% 
Total  66.4% 
 




• R2 is 0.664, i.e. the model accounts for 66.4 % of the variance in the Post-test mean 
score.  Adjusted R
2
 is 0.657, an adjustment of only 1.0%, therefore the model from the 
sample generalises up to the whole population very well. 
 
• Significance of coefficients: 
 
 Unstandardised Standardised 
 b Std error  
t Significance 
of t-test 
Constant 0.223 0.190  1.226 0.222 
Outdoor/Env excluded     
Comp 0.318 0.059 0.345 5.374 <0.001 
Conf excluded     
Others 0.254 0.055 0.298 4.589 <0.001 
Groups 0.311 0.062 0.314 4.983 <0.001 
 
• Standardised residuals are distributed normally: mean = -1.74x10-15; SD = 0.990 
 
Hierarchical regression analysis 
 
Following the “entry” and “stepwise” approaches to entering the predictor variables into the 
regression, for the “hierarchical” approach the following hierarchies have been adopted.  
 
- For all cases, of the four remaining predictor variables after taking the stepwise 
approach, “Awareness of Others” and “Perception of Competence” have been entered first, 
and “Attitude towards Groups” and “Perception of Confidence” have been entered second. 
- For the lowest-scoring 50% of cases, of the three remaining variables it is clear that 
“Perception of Competence” is the strongest predictor, and it has been entered first, with 
“Awareness of Others” and “Attitude towards Groups” entered second. 
- For all boys, there is little to choose in importance between “Perception of 
Competence”, “Perception of Confidence” and “Awareness of Others”, and so all of these 
were entered first, with “Awareness of the Outdoor Environment” following. 
- For all girls, “Perception of Competence” and “Attitude towards Groups” are 
marginally stronger predictors and were entered before “Awareness of Others”. 
 
The results were as follows. 
 
- All cases.  Here, the regression equation is the same as that from the stepwise approach and 
the quality measures are the same, but the percentages of variance explained by the 
predictors have been summed for each of the chosen hierarchies. 
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D-t PSD = 0.319 + 0.245 Others + 0.303 Comp + 0.183 Groups + 0.129 Conf  
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Others + Comp  59.1% 
Groups + Conf    2.9% 
Total   62.0%  
 
- For the lowest-scoring 50% of cases.  The same comments apply here. 
 
D-t PSD = 0.356 + 0.392 Comp + 0.231 Groups + 0.209 Others 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Comp   44.9% 
Groups + Others  11.7% 
Total   56.6% 
 
-  All boys 
 
D-t PSD = 0.335 + 0.217 Others + 0.293 Comp + 0.235 Conf + 0.112 OE 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Others + Comp + Conf  48.7% 
OE      1.2% 
Total    59.9% 
 
-  All girls 
 
D-t PSD = 0.233 + 0.318 Comp + 0.311 Groups + 0.254 Others 
 
Contributions to the coefficient of determination, R
2
, are as follows: 
Groups + Comp  61.5% 
Others     4.9% 
Total   66.4% 
 
Summary of Section 3.4.3 
 
The selection of hierarchies in the last section provides a summary of the essential results 
from extending the regression analysis of the Main Study data to the Delayed-test.  It should 
be noted that although scores decreased from the Post-test to the Delayed–test, as opposed to 
an increase from Pre-test to Post-test, the correlations revealed here are interpreted in just the 
same way – for a good predictor, a relatively high score on that predictor in the Post-test 
tends to lead to a relatively high PSD score in the Delayed test, and vice versa.  Pupils’ mean 
score on “Perception of Competence” in the Post-test survey features widely across the 
various subsets of data as the best predictor of their scores on PSD items in the Delayed-test.  
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“Awareness of Others” also appears frequently as a good predictor.  On the other hand 
“Awareness of the Outdoor Environment” and “Perception of Confidence” are not good 
predictors. 
 
There are differences between boys and girls, but not as clear as they were in the relationship 
between Pre-test and Post-test.  For boys, the best predictor has changed from “Attitude 
towards Groups” between Pre-test and Post-test to “Perception of Competence” and 
“Awareness of Others” between Post-test and Delayed-test.  For girls, the best predictor has 
remained “Perception of Competence” throughout.  These differences might be interpreted to 
show that for girls, personal and social competence is central to their PSD skills, whereas for 
boys the drivers for their personal and social skills are mixed.  Such inferences from the 
results are, in truth, rather optimistic, given the quality of the data, but nevertheless they are 
interesting to ponder. 
 
For the lowest-scoring 50% of pupils the pattern of predictors is much the same as it is for 
the whole dataset.  This cohort of pupils retained their Post-test gains in perception of their 
PSD skills, and we can surmise that it was an improved view of their personal competence 
that helped them to do it. 
 
3.5 Summary of Chapter 
 
In this section, the many and various initial interpretations and inferences based on the data 
analysis are drawn together under key questions relevant to this project.  In drawing together 
the results, many of the more speculative details are filtered out.  These questions address the 
personal and social development of school pupils at the late primary stage of schooling. 
 
What are pupils’ views of their strengths and weaknesses in personal and social 
skills? 
 
Using the most basic information of the mean scores in the four PSD factors, it appears that 
pupils feel most positive about their social competence and their attitude towards groups, and 
least positive about their confidence.  This picture is consistent across all five 
administrations of the questionnaire in both the Main Study and the Control Experiment and 
for both boys and girls.  Because the Control Experiment yields the same result as the Main 
Study, this picture seems to be independent of the residential week intervention and 
independent of the two groups of schools used in the two experiments. 
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In addition, girls commonly outscore boys. i.e. feel more positive.  In the Main Study this is 
a consistent feature of the data, and the difference between boys and girls scores of about 4% 
yields a small but statistically-significant effect size.  This is not a consistent feature in the 
Control Experiment, however, where girls score lower than boys in some areas of PSD and 
there is no statistically significant difference between boys’ and girls’ mean scores. 
 
Pupils engaged in the Main Study consistently outscore their counterparts in the Control 
Experiment by just over 4%.  When tested on the Pre-test data, before the intervention in the 
Main Study could distort the picture, a statistically-significant but only very small effect was 
measured.  There are several reasons why the group of schools in the Main Study might 
generate higher scores: a sense of anticipation due to the impending week of adventure 
activity, the higher socio-economic status attributed to this group, contents of the school 
curriculum and school ethos. 
 
How do pupils’ mean scores change from before to after the residential week of 
OAA?  What development have they experienced? 
 
It is a feature of the data that pupils who score high in one test score high in other tests, and 
vice versa, those that score low in one score low in others.  Also, any changes from one test 
to another are small relative to pupils’ absolute scores, e.g. a change of up to 0.1 relative to a 
mean score of 3.5 (about 3%) is typical. 
 
Heralded by the analysis of scores on items, but very clear in the pupils’ mean scores, is a 
small but statistically-significant increase from the Pre-test to the Post-test of the Main 
Study.  The increase is seen in all areas of personal and social skills and in both boys and 
girls.  In contrast, in the Control Experiment there is no significant increase between Pre-test 
and Post-test; in fact, girls’ scores decrease.  It is reasonable to attribute this change to the 
benefits of the residential week for PSD. 
 
During preliminary considerations for the regression analysis it became necessary to address 
the possibility that for any one pupil the increase in PSD score from Pre-test to Post-test is 
capped by the limitations of the Likert scale, used as an interval scale, at its upper end, e.g. a 
Pre-test mean score of 3.8 can only be improved upon by a maximum of 0.2.  Having said 
that, on average, high-scoring pupils actually decreased their score slightly from Pre-test to 
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Post-test and the overall increase derives from substantial increases for the low-scoring 
pupils. 
 
In subsequent weeks or months, do pupils retain or lose any changes they record 
around the time of the OAA week? 
 
In the Main Study, two to three months after the Post-test a Delayed-test administration of 
the questionnaire shows that scores decreased substantially by over 3% of the Post-test 
scores.  Again, this is seen in all areas of PSD and in boys and girls.  It is a statistically-
significant change of small to medium size and takes the scoring to a level that is below that 
of the Pre-test.  A possible interpretation of this is that the pupils experienced an anticipation 
effect around the time of the residential week, which elevated their scores above a normal 
baseline recorded by the Delayed-test.  This does not contradict the possibility of the 
increase between Pre-test and Post-test being real. 
 
Extending the investigation of low-scoring and high-scoring pupils to the Delayed-test, in 
which scores decreased, shows that while high-scoring pupils registered a substantial 
decrease, low-scoring pupils retained the gains they made at the Post-test.  If the results can 
be believed, this retention of benefit amongst low scorers is one of the most important 
outcomes of the study. 
 
Is it possible to predict changes in pupils’ PSD from before to after the residential 
week? 
 
Much of social science research is aimed at understanding and predicting the effect of 
interventions on society.  This project follows this theme by considering whether a pupil’s 
perception of their personal and social skills can be used to predict the benefit, or 
development, they might gain from a residential week of OAA.  We have just seen that 
pupils who do not have a very high perception of their personal and social skills seem to 
benefit more than those that do, and they retain that benefit. 
 
A factor on Awareness of the Outdoor Environment was included in the questionnaire with 
the aim of discovering whether a pupil’s level of awareness influences the change that he/she 
perceives.  In both univariate and multivariate analyses of the data it is clear that it has little 
or no influence.  It is thought that at the late primary stage of schooling, “the outdoors”, and 
even the residential outdoor centre visited by the pupils, is seen as simply an extension of the 
school playground or back garden rather than a particular kind of environment, viz. natural 
rather than urban.  It is interesting, and perhaps relevant, that a survey for the Learning and 
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Teaching Scotland Outdoor Connections programme found that pupils have difficulty in 
expressing their emotions around their relationship with nature and the environment (Nicol 
et al., 2007). 
 
Univariate regressions of Main Study data show that, taken on their own, scores on Pre-test 
PSD factors are all more-or-less equally good at predicting pupils Post-test perception of 
their PSD skills, although they hint at some differences between boys and girls.  Using 
multivariate regression, the differences between boys and girls emerge in almost 
diametrically opposite directions.  For boys, Attitude towards Groups is clearly the best 
predictor; for girls, Perception of Competence is the best, but Awareness of Others and 
Perception of Confidence are also important.  When the multivariate regression analysis is 
extended to the Delayed-test, to discover what Post-test scores might predict Delayed-test 
scores, there are significant changes in this pattern in that Attitude towards Groups is 
rejected as a predictor for boys and Perception of Confidence is rejected as a predictor for 
girls.  For both genders Perception of Competence is an important predictor.  At this point, 
inferences from the results become tenuous, other than to say that this result is a further 
illustration of differences between boys and girls. 
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The following two chapters discuss the implications of the results of the data analyses in 
Chapter 3, integrating knowledge gleaned from the development and testing of the 
questionnaire as described in Chapter 2, and organising them into implications for research 
methodology and implications for practitioners.  The implications for methodology arise 
from the dichotomy discussed in Chapter 1 between wholly positive qualitative measures 
and rather mixed quantitative measures of the benefit that OAA delivers for the PSD of 
children.  They extend to a number of effects observed during data analysis, such as a 
possible euphoria effect, that are, on the whole, undesirable and introduce ambiguity into any 
conclusions from the study.  The implications for practitioners are themselves organised into 
those for teachers, those for outdoor centres and those for policy makers and funders.  The 
last of these brings us back to the overarching aim of this project, which was to generate 
evidence to support the cross-party call in the Scottish Parliament for a compulsory 
residential experience of outdoor adventure activities for all school children (Allardyce, 
2008; BBC, 2008).   
 
4.2 Conflicting research outcomes 
 
The research methodology chosen for this study was a classic quantitative one, making use 
of a questionnaire to measure the change in pupil’s perception of their own personal and 
social skills before and after an OAA intervention.  This choice of method was motivated, in 
part, by the emergence of a worrying distinction in the research literature between the wholly 
positive anecdotal and qualitative evidence for the benefits of OAA for PSD and the rather 
mixed results from quantitative research.  We saw in the Introduction that even within one 
study it is possible to obtain conflicting evidence for the magnitude of the benefit, e.g. in 
Christie’s (2004) mixed methods study.  In the meta-analysis of Hattie et al. (1997) many 
negative effect sizes were found despite almost universal belief that residential OAA is 
beneficial for PSD.  It is interesting to consider this conflict in the context of the statement 
from Greig et al. (2007,p.6) that, “At a “grass roots” level it does not matter very much if 
one method or another is used as long as the process is rigorous and systematic, and … based 
upon sound, reliable and valid data ..”.  This leads to the question of whether the method 
used does actually matter.  In theory it shouldn’t, but it would if there are flaws or limitations 
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in one or more methodologies.  In the following sections, possible limitations of the 
quantitative methodology are discussed, focusing on the role and nature of the variables.  
However, we have evidence from this project that there is also a certain lack of rigour arising 
from the design of the questionnaire, and therefore from the quality of the data, and that will 
also be explored in the discussion.   
 
4.2.1 The importance of variables1 
 
In the Introduction it was noted that there is a large number of variables that might markedly 
affect the impact of a residential week of outdoor adventurous activities on the PSD of 
participants.  This is particularly noticeable in the meta-analyses of Cason and Gillis (1994) 
and Hattie et al. (1997), which identify 11 and 13 variables respectively, and more could be 
identified that they did not use, such as embedding the experience in the curriculum with 
preparatory and follow-up work.  In Rickinson et al. (2004) 14 “factors” that might influence 
outcome are discussed in their section 7.2.  Sibthorp (2003) discusses 11 variables plus the 
multidimensional measure of self-efficacy.  In the study reported in this thesis the variables 
were the five factors in the questionnaire, gender, school group, and pupils divided into low-
scorers and high-scorers.  Assumed to be constant were the stage of development of the 
pupils, duration of the residential, the programme of activities, the excellence of instruction 
and embedding the experience in the curriculum.  However, unless all potential variables are 
constrained equally well in all research projects, i.e. genuinely constant or measured reliably 
and accurately on a suitably large sample, it is more than likely that the research community 
will not arrive at a consistent set of quantitative measures of benefit.  To some extent, this 
limitation of the method is addressed by using meta-analyses, which are consequently 
particularly valuable in this field of research.  Unfortunately, following the publications of 
three meta-analyses in the 1990s, there was a shift in research emphasis in this field of 
education away from a quantitative approach towards a qualitative approach, almost as 
though researchers felt that they had done as much as they could to cope with the many 
variables.  Insufficient quantitative research has been conducted since then to make another 
meta-analysis worthwhile and has lead to repeated calls for rigorous empirical research (e.g. 
Rickinson et al., 2004).  This project has been a small contribution to that call. 
 
                                                 
1
 In this discussion, “constants” are simply fixed variables: what is chosen to be constant in one study 
might be a variable in another study.  
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4.2.2 Consequences of the measurement of variables 
 
The fact that qualitative and anecdotal evidence consistently suggests greater PSD benefits 
from OAA than quantitative measures do raises the question of whether poorly-constrained 
variables have the potential to force anomalously low measures of benefit.  This might be 






=   (Cohen, 1988), 
 
in which the difference in the mean scores of two tests is divided by a standard deviation 
from the data, sometimes from the later test, sometimes the mean s.  The consequence of 
having poorly constrained variables in the study, or constants that are not really constants, 
will probably be to increase the standard deviations of the mean scores and reduce the effect 
size.  It is possible, therefore, that it is the presence of so many, often poorly-constrained, 
variables and consequent large standard deviations in studies of the impact of OAA that 
causes the discrepancy between qualitative and quantitative results.  Indeed, Cohen himself 
says, putting the argument the other way round, “the control of various sources of variation 
through the use of improved research design serves to increase effect sizes” (Cohen, op.cit, 
p.13).  On the other hand, in their meta-analysis of effect sizes, Cason and Gillis (1993) 
made a point of investigating the way effect size varied with quality of research design and 
found an inverse relationship, quite contradictory to Cohen’s theory.  Although their 
definition of research design was not explicit about the way variables were controlled, it is a 
surprising result that should be investigated further. 
 
This consequence can be illustrated with the data from the Main Study, which yielded the 
following descriptives: 
 

















Boys 3.32 0.38 3.38 0.42 3.24 0.47 
Girls 3.44 0.33 3.51 0.36 3.39 0.38 
 
We see that between the Pre-test and the Post-test the mean score for boys increased by 0.06 
and for girls by 0.07, an advantage to girls of about 16%, but when couched in terms of 
effect size using the equation above (with an average standard deviation) the values are 0.15 
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for boys and 0.20 for girls, an advantage to girls of about 33%.  Furthermore, when the 
scores decline from the Post-test to the Delayed-test, in terms of mean scores boys decline 
more, 0.14 as opposed to 0.12 for girls, but in terms of effect size, girls decline more, 0.32 as 
opposed to 0.31 for boys.  In both examples, the larger standard deviations in the boys scores 
act to decrease their effect size, we might say for the worse in the case of Pre-test to Post-test 
but for the better from Post-test to Delayed-test.   
 
So, it is essential that errors on mean scores, i.e., standard deviations, are constrained as well 
as they can be.  Most of the variables used in studies of personal and social skills are latent 
variables, i.e., cannot be directly measured, and will, therefore, have an error associated with 
them.  In the case of this research, the variables used for modelling and interpretations were 
created at various hierarchical levels, as illustrated schematically in Figure 4.1 for PSD: at 
Level C the one variable was PSD, at Level B the four variables were the PSD factors, and at 
Level A were the 24 items in the questionnaire.  Since all analysis was undertaken on this 
data set alone, items at Level A could be averaged at Level B or at Level C, so that errors 
were not compounded as we worked up the hierarchy.  However, for example, had we 
wished to weight pupil’s scores on their PSD skills in inverse proportion to the socio-
economic background of their school, and that socio-economic background was a latent  
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Figure 4.2  A “parallel processing” object-oriented model of student learning during 




variable with an error based on a number of measures of the school, then the error on the 
PSD score and the error on the school score would compound and, in all probability, create a 
larger error (standard deviation) to be used in the equation for effect size.  The possibility of 
compounding errors arises in a relatively new model of the student learning process during 
outdoor adventure activities (McKenzie, 2003) (Figure 4.2).  The model has emerged from 
research with participants in Outward Bound courses and is different from previous models 
in highlighting the parallel processes that must go on.  There are two levels at which a 
number of different types of measurement are brought together in a latent variable – “state of 
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adaptive dissonance” and “reflection”.   Care would have to be exercised to make sure that 
errors are not being compounded at these levels. 
 
Finally, a word about constants.  If in doubt about the soundness of a constant, it would be 
wise to measure or categorise it instead!  This advice should perhaps have been heeded in 
this project, since some components that were assumed to be constants at the outset were 
found to be useful variables, namely the two different groups of schools and the performance 
of low scorers as opposed to high scorers amongst the pupils.  Luckily, these two 
components could be converted from constants to variables in the course of the study.   
 
4.2.3 Defining variables in the questionnaire 
 
An attempt was made to tailor the quantitative methodology, and in particular the 
questionnaire, to the nature of the participants by using concepts and language the 
schoolchildren would be familiar with and questionnaire structure that would be easy to 
understand.  However, the lack of reliability of the questionnaire compared with reliability 
measures of other, published questionnaires, suggests that this approach has not worked.  
Comparing the reliability of my questionnaire with the LEQ of Neill (2007) using a measure 
that they have in common, it is seen that LEQ yields Cronbach alpha values of 0.8-0.9 for 3-
item factors whereas my questionnaire registers 0.5-0.7 for 6-item factors.  Looking at factor 
loadings for individual items, in my questionnaire they are typically 0.5-0.8 whereas in LEQ 
and in the instrument designed by Tashakkori and Kennedy (1993), which was used in 
modified form by Nundy (1999), they are 0.7-0.9. 
 
Greig et al. (2007) say that, “Questionnaires can be a good way of finding out about 
children’s attitudes, and they can be designed to cover exactly the areas you are interested 
in.”   Although I feel confident the contents and structure of the new questionnaire were 
suitable for the participants I was working with, the nature of the questions was too broad, 
generated scatter in the responses and consequently reduced the reliability.  The number of 
facets of, for example, self-perception of confidence, addressed by the six questions on that 
topic contrasts strongly with published, heavily tested and widely used questionnaires.  My 
belief was that there are a number of areas of a child’s life in which confidence plays a major 
role, and that questions addressing a number of these would yield a good, average score.  My 
questionnaire included four factors of six questions addressing personal and social skills, but 
might have been better to have eight factors of three questions, each of the three asking 
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essentially the same thing.  A good example of such an approach is provided by the three 
questions on self confidence in LEQ-H: 
 
“I know I have the ability to do anything I want to do” 
“When I apply myself to something I am confident I will succeed” 
“I believe I can do it” 
 
It is not surprising that these three questions will generate strong factor loadings. 
 
On the other hand, and on a positive note, the answers to the individual questions in the 
factors in my questionnaire yielded interesting insights into children’s attitudes that would 
not be obvious from the three questions in the LEQ.  Again taking the factor of self 
confidence as an example, question 18 (Q18): 
 
“I look forward to presenting my work to my class”, 
 
received low scores relative to other questions throughout the Main Study as follows.   
 
Table 4.2  Main Study mean scores on all 30 questions, six “Self-perception of 
confidence” questions and question 18. 
 
  All participants Boys Girls 
Pre-test 3.38 3.32 3.44 
Post-test 3.45 3.38 3.51 
All 30 
questions 
Delayed-test 3.31 3.24 3.39 
Pre-test 3.18 3.18 3.19 
Post-test 3.29 3.28 3.30 
Confidence 
questions 
Delayed-test 3.13 3.09 3.18 
Pre-test 2.83 2.72 2.94 
Post-test 2.89 2.81 2.97 
Q18 
Delayed-test 2.69 2.58 2.81 
 
We see here some familiar trends, such as girls scoring higher than boys and the marked 
decrease in scores in the Delayed-test, but we now see that on Q18 scores are typically 10-
15% lower than the mean score on the confidence questions.  This is not to say that scores on 
Q18 do not correlate with the other scores in the confidence factor; in fact, correlations 
across the factor are uniform, indicating that pupils who score relatively high do so on all six 
questions and those that score relatively low do so on all six questions.  Although scores on 
the confidence factor are lower than scores on the whole questionnaire, it is particularly clear 
that, within this trend, late primary school children are not particularly confident about 




One other clear instance of an outstanding score is on Q6, “I find nature programmes on TV 
interesting” from the factor “Awareness of the outdoor environment”.  This question yields 
by far the lowest mean score in the whole questionnaire.  The outdoor environment factor 
comes closest of all the factors to consistently breaking down into two components, one 
component including questions 1 & 11 and the other 6, 16, 21 & 26.  A quick look at 
Appendix 2.1 will show that 1 & 11 are couched in terms of “outdoors” and the other 
questions in terms of “countryside”, “nature” and “environment”.  It was a mistake to use 
such overly diverse terminology, but nevertheless interesting that the pupils were able to 
distinguish between the generic “outdoors” and a group of more specific terms.  In the 
context of this distinction, it is clear that the television is not a medium that they find 
attractive for learning about natural history.  Again, the diversity of questions has (by 
accident) highlighted a difference that would be worthy of further study in due course, which 
might not have been detected by a more focussed questionnaire. 
 
Certainly questionnaires comprising factors that are very tightly defined by their question 
content work well.  In this study the poor reliability of the questionnaire, as measured by 
median Spearman’s rho coefficients (Garson, 2009), has reduced the certainty of the 
outcomes, although the pattern of results is consistent from administration to administration 
of the questionnaire and probably contains some truth.  The enrichment of this study by 
using factors that are less tightly defined by their question content makes a case for 
designing questionnaires that contain “the best of both worlds”. 
 
4.2.4 Capping effects on a Likert scale 
 
There is a potential impact on the magnitude of effect sizes by the capping effect of a Likert 
scale, specifically when used as an interval scale to measure change from before to after an 
intervention and particularly when scores cluster towards one end of the scale or the other 
and become skewed in their distribution, as was the case here.  This phenomenon, as it 
affected this study, is described in section 3.4.1, where it was shown that it might have 
limited the positive change in scores between the Pre-test and Post-test of the Main Study 
caused by a clustering of scores towards the top end of the 4-point scale.  It was pointed out 
that if a pupil registered a mean score of, for example, 3.8 in the Pre-test, the maximum 
benefit the pupil could record as a result of the intervention was 0.2; at the same time, a pupil 
who registered only 2.5 in the Pre-test could record a benefit of up to 1.5.  This effect might 
have influenced the trend illustrated in Figure 3.6c), which was interpreted to show that low-
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scoring pupils benefited more from the intervention than high-scoring pupils, although in 
that case the capping effect was judged not to be so large as to have had a great impact.  The 
questions were posed, “Is the capping effect a flaw in the use of a Likert scale when data sets 
plot towards one end of the scale or the other?  Is skewness in such data sets an 
inevitability?”  These questions are discussed here. 
 
There is a large volume of literature on the construction and use of Likert scales, including 
discussion of inherent advantages and disadvantages, but in none of this have I found 
reference to a capping or limiting effect.  This is perhaps because, strictly speaking, a Likert 
scale is an ordinal scale that should be interpreted using the modal scores, rather than the 
mean scores derived here, in which case any capping effect and skewness are unlikely to be 
relevant.  However, Loewenthal (2001), and many others, point out that a Likert scale can 
also be used as an interval scale, with Loewenthal going on to say, “Likert’s suggestion was 
that the intervals in such rating scales should be equal-appearing”.  This was the approach 
taken in this project, which permitted the calculation and extensive use of a mean score for 
pupils.  It is in this situation - using a Likert scale as an interval rather than ordinal scale - 
that a capping effect becomes possible; but it is only if scores plot towards one end of the 
scale or the other that skewness in their distribution is likely.  With regard to a solution to 
this problem, a longer scale, such as 8 points rather than the 4 used here, might encourage 
respondents to avoid the extremes.  Finding words to describe the 8 points on this scale, with 
the more subtle differences in the meaning of the points that this would require, would be 
difficult, however, especially for a scale constructed for use with children.  Indeed, 
construction of the Likert scale used here was informed by the research of Borgers et al. 
(2004), who concluded that for good questionnaire reliability, “.. offering about four 
response options is optimal with children as respondents.”  Many other researchers agree that 
a short scale of simple, clear-cut choices is best for children.  However, as we have seen, the 
short scale, as it was used in the context of this project, was vulnerable to a capping effect 
and a skewed data distribution.  This creates a dilemma for the researcher that must be 
considered during survey design.   
 
The widespread belief amongst researchers that, in general, short Likert scales are best for 
children is a good starting point for the construction of a questionnaire scale.   However, it is 
the author’s opinion that the type of survey to be undertaken should be considered before 
following this guidance closely.  In the case of this project, in which children of 10-12 years 
of age were asked to score their own personal and social skills, and differences in mean score 
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derived from this, a greater awareness of how the children were likely to respond, which 
could have been obtained from their teachers beforehand, might have lead to the construction 
of a slightly longer or differently-worded scale that avoided a capping effect. 
 
4.3 Interesting but unwanted effects 
 
In Chapter 4 we saw that Main Study scores were higher than both Pilot Study and Control 
Experiment scores.  Furthermore, within the Main Study, scores increased from the Pre-test 
to the Post-test but then decreased markedly in the Delayed-test.  A number of possible 
effects could have been at work to explain these changes.  In this section we consider the 
implications for methodology of the distribution of scores in the Main Study relative to the 
other experiments.  
 
Also considered briefly is the validity of the assumption that all the schoolchildren who 
participated in this study were at the same stage in their intellectual and emotional 
development.    
 
4.3.1 A school group effect? 
 
The Main Study was carried out with a different group of schools from that used in both the 
Pilot Study and the Control Experiment.  This happened because the schools used in the 
earlier experiments were not undertaking their normal residential visit at the time it was 
necessary to collect Main Study data.  We have noted that scores are generally higher from 
the Main Study schools.  
 
A possible interpretation of these results is that there was a school group effect in favour of 
the schools in the Main Study, perhaps driven by school ethos, but also by socio-economic 
factors.  To investigate the latter, the percentage of pupils eligible for Free School Meals 
(FSM) in each school can be used as an indicator of the socio-economic environment of the 
two school groups.  If only the unweighted %FSM values of the schools are used as an 
indicator of socio-economic background, then a Mann-Whitney test for independent samples 
yields an effect size of 0.54 with a 2-tailed statistical significance of p=0.045 for the 
difference between the two school groups.  Perhaps more meaningful, using the numbers of 
pupils attending the residential week from each school as a weighting factor, the weighted 
mean %FSM for the two groups of schools differs by a factor of two: Main Study schools = 
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13.2%; Pilot and Control schools = 29.9%.   This is strong evidence that the pupils in the 
Main Study came from a better socio-economic environment than those in the Control 
Experiment as measured by FSM. 
 
Given that there is a strong link between socio-economic background and cognitive 
development amongst children (Blanden & McNally, 2006), it is possible that the higher test 
scores in the Main Study reflect a greater awareness of the issues addressed in this project in 
the Main Study group of schools.  Obviously, a schools variable was undesirable from the 
point of view of comparing results from different experiments and, ideally, should have been 
avoided, but, on the other hand, it provided an insight into the possible impact of socio-
economic background on pupils’ self belief. 
 
4.3.2 A euphoria effect? 
 
The Control Experiment was carried out without the pupils knowing that the survey was 
associated with their residential week, which was due to take place several months later in 
that school year.  On the other hand, the Main Study was, of necessity, closely linked to the 
pupils’ residential week, the Pre-test taking place the week before and the Post-test taking 
place the week after.  In Chapter 3 the possibility was raised of there being a sense of 
anticipation amongst the Main Study pupils, which might have inflated their scores at the 
time of the residential week.  The pupils’ raised sense of anticipation or excitement relative 
to its normal level might have created a context variable that had not been anticipated.  The 
term “euphoria”, employed here for this effect, is borrowed from Marsh et al. (1986), who 
used it specifically for its impact on the Post-test, but here I have extended its meaning to 
include the heightened sense of anticipation immediately before the adventure experience as 
well.  
 
To try to find other evidence for a euphoria effect in pupils’ emotions associated with a week 
of outdoor adventure a rather cursory analysis was carried out of the exit questionnaire 
issued to pupils on their final day at Benmore Centre, one of the outdoor centres used in this 
project.  Table 4.3 summarises the findings.  The staff at the Centre provided all the 
questionnaire returns they still had for the last two years, totalling many hundreds.  I selected 
a total of 200 for analysis, focusing on the schools that participated in the Pilot Study and a 
comparator group, in order to obtain a “feel” for the children’s reactions and emotions 
associated with the week of OAA.  First, I looked through the 200 returns to identify 3-5 
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common responses to each question.  There were no differences between the Pilot Study and 
comparator groups.  Then I went through the 200 again to place all responses into one of the 
3-5 responses identified for each question.  This was a very crude analysis, but it yielded a 
useful insight into pupils’ likely feelings.  It is assumed that a similar response would be 
obtained at the other outdoor centres used in this project.  Table 4.3 makes clear the sense of 
anticipation associated with the Benmore visit, with 42% feeling apprehensive and 51% 
feeling excited (Question 2).  Interestingly, as far as creating an inflated view of personal and 
social skills is concerned, it can be argued that these two commonly-felt emotions might pull 
in opposite directions, with apprehension having the potential to reduce scores rather than 
raise them.  Likewise, the feeling of sadness at having to leave the outdoor centre (Question 
3) might operate in the opposite direction to a euphoria effect.  If this is so, then the higher 
scores seen in the Main Study, as compared with the Control Experiment, might be more 
easily interpreted as a genuine reflection of pupils’ perception of the personal and social 






Table 4.3  Analysis of exit questionnaire returns from pupils attending a one-week 
course of adventure activities at Benmore Centre 
         
         
Question 1:        
What do you think of your course at Benmore?     
        
4 common responses 
identified:      
% of 
returns 
Would like to do more      13 
A great, fun experience      56 
Some feature of the course was particularly appealing, e.g. instruction, type of 
activity 23 
Mixed feelings about liking all or part of the course    8 
         
         
Question 2:        
Think back to the start of the course.  How did you feel then?   
        
3 common responses 
identified:      
% of 
returns 
Apprehensive about the 
course      42 
Excited by the prospect of the course     51 
Doubtful of own ability      7 
 101 
         
         
Question 3:        
How do you feel now?  (With reference back to Q2).    
        
5 common responses 
identified:      
% of 
returns 
A positive feeling, such as "great"     34 
A feeling of greater 
confidence      7 
A sense of achievement, feeling proud or happy    25 
A reflective mood, especially a sad feeling at having to leave   27 
A feeling of relief that it is all over and can go home    6 
         
         
Question 4:        
What have you learnt about yourself this week?     
        
5 common responses 
identified:      
% of 
returns 
Learnt that determination can take you a long way    16 
Realised I have the confidence and/or ability to achieve   36 
Realised I can get on with others     9 
Learnt I can do specific things or overcome fears    36 
Learnt nothing       3 
         
         
Question 5:        
What have you learnt about the rest of your group?    
        
5 common responses 
identified:      
% of 
returns 
A group can be supportive and helpful     38 
A group can be sociable      19 
Appreciation of the mixed abilities and attitudes of my group, positive and negative 33 
Found it difficult to work in a group     7 
Discovered I could do "X" by working in a group    4 
         
         
         
         
         
Question 6:        
What did you enjoy about the 
activities?      
        
3 common responses 
identified:      
% of 
returns 
The challenge they presented      20 
The sense of achievement gained     20 
They were fun       60 
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Question 7:        
Are there any ways in which you would like the course to be 
different?   
        
4 common responses 
identified:      
% of 
returns 
Would like more time at the centre to reflect    8 
Miss home and family      8 
Would like more of a specific activity     69 
Would like not to have done a specific activity    16 
         
         
Question 8        
Write down the 5 best things about this week.    
        
% of 
things 
Adventure actvities       78 
Non-Adventure activities, e.g. social, housekeeping     22 
 
 
How might we unravel a euphoria effect causing higher scores in the Main Study Pre- and 
Post-tests from a school effect described in the previous section?  In the Delayed-test the 
Main Study scores fell to a mean value more in keeping with the scores registered in the 
Control Experiment.  This feature of the data would be more consistent with a euphoria 
effect around the time of the residential visit than a school effect, which we would expect to 
exist between all mean scores from the Main Study (Pre, Post and Delayed) and the Control 
Experiment scores.  There is also some evidence from the exit questionnaires that a sense of 
euphoria exists both prior to (Question 2) and after (Question 3) the adventure week, 
although some feelings of apprehension and sadness might counter this.  On the other hand, 
there is evidence that the socio-economic background of the two school groups is different 
and this might translate into mean scores.  It is probably fair to say there is some evidence 
for both effects occurring, but since both are likely to impact on both Pre- and Post-tests, this 
is not the cause for the increase in Main Study mean scores from Pre-test to Post-test, which 
is, thus, most likely due to PSD itself.  
 
In terms of implications for research methodology, a euphoria effect would be seen as 
undesirable and efforts made to remove it or counteract it.  The most obvious way of 
counteracting it would be to remove the Pre- and Post-tests to a time some weeks before and 
after the experience, perhaps 3 or 4 weeks.  A useful review of literature on the subject by 
Bogner (1998), in his study of the impact of outdoor ecological education on 10-16 year old 
school children, led him to wait somewhat longer, one month after the intervention, before 
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carrying out the Post-test.  A similar period of time in advance of the intervention for the 
Pre-test might be sensible.  Christie (2004) attempted to use these longer lead and lag times. 
 
4.3.3 The importance of children’s learning development 
 
In section 4.1.3 the impact of the rather wide-ranging nature of the questions in the 
questionnaire on the scatter of pupils’ scores was alluded to.  However, amongst other causes 
of scatter in the data one of the most important to this particular study is the varying rate of 
intellectual and emotional development of the participating pupils.  It is clear from a brief 
review of relevant learning processes, presented in Appendix 4.1, that there is considerable 
potential for members of a group of 10-12 year old children to be at very different stages of 
cognitive and, more particularly, affective development, which will influence the pupils’ 
responses to the questionnaire.  This is undoubtedly an interesting effect, and might, in 
addition to introducing more scatter than is desirable, relate to the skewed distribution of the 
data through the prompting of socially-desirable answers amongst some pupils.   
 
The implication for research is that the 10-12 year old age group is a particularly difficult 
one to work with from the point of view of ease of measurement of PSD, and yet it is the one 
in which children commonly have their first experience of residential outdoor learning with 
the potential for greatest benefit.  It is likely that a significant amount of scatter will be 
introduced into the data simply because the children will be at different stages of 
development.  In this study this scatter ranges from what might be rather diffident responses 
from some boys (not much more than 2 on the 4-point Likert scale) to the socially-acceptable 
responses from some girls (4 on the 4-point Likert scale).  It is possible that the P6-7 groups 
that participated in this project should have been restricted to P7 in order for their stage of 
development and place in the curriculum to be considered as a true constant, as it was 
assumed to be.  On the other hand, it is not clear that this would have made a marked 
improvement given the rapid and differing rate at which cognitive and affective development 
is taking place at this age.  For research generally, the point can be made that it is important 
to appreciate not just the components of the OAA experience and the products of learning, 
but also the processes of learning that will be at work during the experiments, and use this to 
inform the choice of research methodology, such as questionnaire design.  In this project, 
varying rates of learning development emerged as a potential cause of scatter in the data, 
therefore, for research generally, it is also important to refer to it when interpreting project 
results. 
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In outdoor adventurous activities and the personal and social development of pupils, the 
practitioners “at the coal face” are the pupils’ teachers at school and the staff at the outdoor 
centres, in particular the instructors who look after the pupils on a day-to-day basis during 
their residential visit.  Since the overarching aim of this project was to find quantitative 
evidence of the benefits of OAA for PSD in order to influence policy makers and funders, 
this discussion is equally relevant to them.  However, given concern over the reliability of 
the results presented here, it would seem presumptuous to offer any suggestions to 
practitioners for changing practice.  Nevertheless, taking the results at face value some 
interesting issues arise, the implications of which for practice are now discussed.  The results 
I have obtained are couched it terms of the average pupil and it must be acknowledged that 
for the teacher and instructor it is each individual pupil that matters, perhaps guided by these 
generic outcomes. 
 
5.2 Implications for teachers 
 
The summary table of pupils’ exit questionnaire returns from Benmore Centre (Table 4.3) is 
based on a sample of only 200, but given the widespread anecdotal and semi-qualitative 
evidence in the research literature that concurs with the findings, we can take it to be 
representative for late primary school children.  The evidence in the Table makes it quite 
clear that pupils thoroughly enjoy the outdoor adventure experience.  About 90% return 
positive comments about their personal experiences of the outdoor and other activities.  
Coupled with the small but statistically significant increase in PSD scores from the Pre-test 
to the Post-test of the Main Study, we can conclude that important benefits are realised. It is 
particularly pleasing to see low-scoring pupils benefiting quite substantially on the PSD 
measures.  This rewarding experience for the pupils is also a rewarding experience for the 
teachers and outdoor centre staff. 
 
A key question is whether the short-term personal and social benefits just described are 
retained in the weeks and months following the residential week.  Hanna (1995) found that 
with a group of adults participating in environmental education, long-term benefits decreased 
unless participants remained committed to their post-programme goals or they received 
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mentoring.  Hattie et al. (1997) recorded a positive benefit for personal development of 
effect size 0.17 between post-test and delayed-tests in their meta-analysis.  They said “the 
continued gains and longevity of the follow-up effects are the most impressive findings … 
unique in education literature”, but then went on to say “caveats … about which aspects of 
the programs are effective need to be heeded”, in other words, they could not say why the 
long-term gains came about.  Rickinson et al. (2004) identified the need for effective follow-
up in order to reap the benefits of fieldwork but did not explain where the evidence for this 
comes from.  On the other hand, questionnaire returns from teachers attending Low Bank 
Ground Outdoor Centre in the Lake District provide evidence of follow-up work related to 
the curriculum, although in this case without any quantitative measure of the benefit 
(Cooper, 2004).  Moore (1990) goes so far as to say that to gain benefit from outdoor 
adventure activities they should be fully integrated into the curriculum.  Overall, there is 
both evidence for and opinion in favour of follow-up work on residential experiences in 
order to retain benefit, and this probably applies in both cognitive and affective learning 
domains. 
  
In this project, the marked fall in pupils’ mean scores between the Post-test and the Delayed-
test of the Main Study indicates a serious loss of short-term benefit, although broken down 
into low-scoring and high-scoring pupils it appears that the benefits were actually retained by 
the low-scoring pupils.  This last feature is particularly welcome and perhaps illustrates the 
effectiveness of outdoor activities to facilitate change for the better in less confident young 
people.  It suggests that it is not impossible to retain the short-term benefits, as the meta-
analysis of Hattie et al. (op.cit.) has shown.  It is also ironic, if there is any link between low-
scoring pupils, lack of self belief and lower socio-economic status, that the pupils who seem 
to benefit most might be those whose parents can least afford to send them on the residential 
week. 
 
Although the causes of long-term retention of benefit have not been forthcoming in previous 
research, it would seem that using the residential week to provide material for subsequent 
curriculum studies is a real possibility.  Indeed, the outdoor learning component of A 
Curriculum for Excellence (Learning and Teaching Scotland, 2010) promotes just this sort of 
approach – take an outdoor activity and map onto it other curriculum components.  Essay or 
poem writing, environmental and social studies, health and wellbeing, mechanics, 
communication, and PSD itself, are all examples of curriculum areas that could be enriched 
by the children’s experiences of outdoor adventurous activities.  As it happens, through the 
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use of these other curriculum areas there is a means of measuring benefit in more traditional, 
academic ways.  Personal and social experiences during the residential week have the 
potential to provide good material for the areas of literature and health and wellbeing.  In the 
past, how PSD is measured has been a cause for concern (Inman et al., 1998), and this 
concern might have contributed to the reluctance to support OAA with hard-pressed 
education funds. 
 
In the process of working with the schools in this project, the class teachers for the pupils 
undertaking a residential week were asked to complete a short questionnaire aimed at 
discovering how much use is made of the experience across the curriculum.  The results 
were mixed.  Only eight questionnaires were returned, but these were supported by several 
conversations with teachers on this subject.  The results from the questionnaires were as 
follows: 
 
• Four indicated that the experience is integrated into the curriculum and four indicated 
that it isn’t   
 
• Four indicated that reference is made to the experience for the whole or a substantial part 
of the year whereas four said reference is made only around the time of the visit (not the 
same groups of four as above)  
 
• The main reason for not making more use of the experience was the fact that not every 
member of the class had been on the visit 
 
• The areas of the curriculum making use of the experience were Health and Wellbeing 
(includes PSD) (5 returns), Writing/Literacy/Expressive Arts (5 returns), 
Geography/Social Science/Fieldwork (3), PE (2), ICT (1), All! (1). 
 
This rather patchy follow-up could be the reason the short-term benefits are not converted 
into long-term benefits.  Considering the substantial cost and effort that goes into providing a 
residential week for pupils it would seem sensible to reap the maximum benefit from it.  
With an explicit outdoor learning component in A Curriculum for Excellence this situation 
might change, including training or CPD for teachers who do not yet understand the benefits 
of outdoor education (Nicol et al., 2007).  However, until every child is able to participate in 
the residential experience it is unlikely schools will wholeheartedly integrate it into the 
curriculum.  It is worth noting, however, that the one school that does integrate the 
experience into all parts of the curriculum throughout the year has the second highest 
incidence of free school meals and several pupils who could not participate.  It is important 
to know how the pupils who could not participate were included in the follow-up work, but 
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assuming that this is done sensitively, this example shows that with the motivation from the 
teachers the maximum use of the experience can be achieved.  Partly because the sample 
from this school is so small (17) and partly because I did not want to analyse data by 
individual schools, whether this one school has achieved greater benefit is not known, but it 
would be a useful exercise in further research.   
 
This issue contains a strong message for policy makers and funders.  Maximum benefit from 
a residential week of OAA is gained when the experience is integrated into work in the 
classroom, both before and in the weeks and months subsequent to the residential visit, and 
this work can contribute significantly to the objectives of A Curriculum for Excellence.  
However, the maximum benefits are not being realised because work in the classroom would 
exclude pupils whose parents cannot afford to sponsor the residential week.  Ironically, this 
research seems to show that the pupils who would benefit most are likely to be those whose 
parents can least afford to send them on the residential week 
 
Other results of interest to teachers are those on gender differences, the trends in 
performance of low scorers, and the irrelevance of awareness of the outdoor environment on 
outcome.  These results might influence the approach a teacher takes during preparation and 
follow-up for the residential week.  Further comments on the relevance of these to 
practitioners are included in the next section.   
 
5.3 Implications for outdoor centres 
 
It was not the intention of this project to examine the quantity or quality of provision of 
residential weeks of OAA at outdoor centres, even though there is a thread in the research 
literature that focuses on quality as a variable, and in particular on the philosophy and quality 
of instruction.  On the other hand, the role of the outdoor centre is central to the overarching 
aim of this research, which is to support the case for full funding for all school children to 
attend a residential week of adventure activities at such a centre. 
 
During this project I have gained the impression that, as things stand at the moment, demand 
from schools and supply from outdoor centres are well matched in this area of education, 
although this balance has been reached without any national policy on provision behind it 
(Nicol et al., 2007).  The school teachers I met felt that the centres were doing an excellent 
job, and were it not for limitations from cash and staff resources on their side, demand would 
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increase.  The last two years at primary school present an ideal time for children to undertake 
a residential week of OAA, and the mix of activities on offer from the outdoor centres fits 
the bill perfectly in terms of personal and social development.  As pointed out in the previous 
section, there is also potential for using the experience to enhance the curriculum.  
Nevertheless, the situation is a precarious one.  I was aware of cancellations from schools 
who had booked well in advance only to find that parental contributions were not 
forthcoming as the time of the visit approached – schools are reluctant to undertake the visit 
if only half the class can attend, which would hinder integration of the experience into the 
curriculum and, hence, maximising the benefits.  On the supply side, all centres in Scotland 
now have to pay their way on at least a recurrent basis, although local authority centres can 
apply for grants for capital expenditure (Andy Beveridge, personal communication).  Any 
reduction in the large school customer base, estimated at 300,000 pupil-days per year by 
Higgins (2002), would create serious financial problems for LEA centres in particular, since 
they meet the bulk of this demand. 
 
Thus, currently, the balance between supply and demand is a fine one.  Sector provision for 
schools is only likely to grow if education funding is found to permit more schools to 
participate.  In his article for the Sunday Times, Allardyce quotes a cost of £10m to permit 
53,000 pupils to attend an outdoor centre for one week (Allardyce, 2008).  This is a sum of 
just under £200 per head - £200 is just under 5% of the annual budget for each primary 
school pupil.  The 53,000 he quotes is about one seventh of the primary school role in 
Scotland and presumably represents the year group (usually P6 or P7) that will undertake the 
visit.  In a time of austerity, new money will be very difficult to obtain, no matter how 
worthy the cause, but redirection of expenditure, in light of the outdoor learning component 
of A Curriculum for Excellence, is a greater possibility.  It would seem sensible, therefore, 
for outdoor centres to consider how they might diversify their course offerings to better 
match the needs in more academic areas. 
 
The development of a reliable, year-on-year measure of the outcomes of OAA programmes 
for schoolchildren would, no doubt, be helpful to outdoor centres.  In the current tight 
financial climate, [positive] outcome measures would help to make the case for continuing 
their work.  Since virtually all the qualitative and anecdotal evidence points to considerable 
benefit for PSD, and most, but not all, quantitative studies point to benefit, the argument is 
already strong for their continued contribution to the education and development of young 
people.  Even this study, with its rather poor questionnaire, was able to demonstrate short-
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term benefits.  The closest approach in the published literature to a routine, practical measure 
of the benefits gained by young people is a questionnaire proposed by Cooper (2004) and 
developed at Low Bank Ground Outdoor Centre in the Lake District on behalf of Wigan 
Local Education Authority.  Most of the Centre’s work is with 9-11 year old schoolchildren 
undertaking a five-day outdoor adventure programme.  The measure is based on information 
collected from leaders before their visits (the Course Objectives Form), evaluations from 
leaders (the Course Evaluation Form) and young people (the Evaluation Sheet and Group 
Statement) during their visit and follow-up questionnaires (the Course Review Form) about 
one month later.  The last of these includes questions about follow-up work in the classroom, 
as discussed in the section on Implications for Teachers.  The quantitative nature of the 
measure is achieved by asking teachers to score their responses to questions on a scale of 1 
(low) to 5 (high).  Table 5.1 gives mean scores from the first 60 questionnaire returns, 
focusing on course objectives. 
 
Table 5.1  Means of teachers’ scores on Low Bank Ground post-course 
questionnaires (N=60) 
 
Monitoring Pupil Progress: 
a list of educational 
objectives 
How important do you 
consider this objective?  1. 
Not at all  5. Very. 
How far were these 
objectives met?  1. Not at 
all  5. Completely. 
To build self-confidence and 
self-esteem 
4.9 4.6 
To encourage self-reliance 
and personal responsibility 
4.9 4.5 
To develop teamwork and 
cooperation skills 
4.9 4.6 
To develop good 
relationships and respect 
differences between people 
4.8 4.5 
To develop problem-solving 
and decision-making skills 
4.3 4.1 
To increase choices for a 
healthy and safer lifestyle 
4.1 3.8 
To encourage students to 
take an active role as citizens 
4.1 3.8 




To promote spiritual 
development 
3.8 3.5 
To achieve particular 
curriculum objectives in 
Geography, English, etc. 
3.7 4.4 
 
Although there is an interesting tendency in these results for less important objectives to be 
less well met, it worth noting an exception to this in “particular curriculum objectives”, 
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which are least important but quite well met.  This observation is offered in support of the 
suggestion above that outdoor centres might like to consider diversifying their course 
offerings, since they appear to have the potential to meet objectives in curriculum areas.    
 
It is likely that most outdoor centres request feedback and evaluation from their customers.  
However, this may not be quantitative feedback; and yet, quantitative measures speak very 
loudly when it comes to making arguments for financial support.  I would urge all outdoor 
centres, not just the ones of interest here that provide residential weeks for schoolchildren, to 
find a means of including quantitative evaluations in the feedback they request from their 
customers, and to collect this on an ongoing basis.  Policy makers ought to require this kind 
of measure for outdoor centres used by schools. 
 
Specific results from this project that will be of interest to outdoor centres are those on 
gender differences, the trends in performance of low scorers, the importance of varying rates 
of learning development amongst late primary children and the irrelevance of awareness of 
the outdoor environment on benefit.  All of these are outcomes from the study that might 
influence the approach taken by instructors during adventure activities.  In summary: 
 
• Girls tend to score higher than boys on questions associated with their personal and 
social skills.  Perception of Competence and Awareness of Others stand out as the areas 
of PSD in which girls out-score boys most emphatically.  On the other hand, both boys 
and girls return relatively low scores on their Perception of Confidence.  A few boys 
return quite low scores throughout, contributing to negative skewness in the distribution 
of pupils’ mean scores.  It is clear that some boys are not at all confident of their 
personal and social skills. The intervention did not affect these gender differences.  In a 
regression analysis of what prior PSD skills best predict boys and girls self assessment 
following the residential week, it was found that for boys the best predictor is Attitude 
towards Groups whereas for girls it is Perception of Competence followed by Awareness 
of Others and Perception of Confidence.   
 
• Staying with measures of pupils’ awareness of their personal and social skills, it was 
interesting to discover that the low-scoring pupils appeared to benefit more from their 
residential experience.  Since boys predominate amongst the low scorers, it is 
predominantly boys who benefit more.  Following on from this, in the Delayed-test of 
the Main Study, low-scorers appear to retain their benefits whereas high scorers lose 
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them.  With a visiting primary school group it is unlikely that instructors will know the 
identity of low-scoring pupils, but in a broader context, this result is in keeping with the 
belief that OAA is particularly effective at yielding PSD benefits for young people with 
low self esteem. 
 
• It would probably not surprise providers and instructors that there is evidence from this 
project, in the form of the high level of scatter in the children’s scores, that the stage of 
learning development of late primary school participants varies substantially.  The theory 
of learning processes presented in Appendix 4.1 accounts for this variability.  
Programme design for the residential week will have evolved over many years of seeing 
what works and what doesn’t work in terms of providing desired outcomes for the 
children and their schools.  However, this does not preclude occasionally revisiting the 
theories and principles of learning processes that lie behind a successful programme.  A 
rich experiential environment and the opportunity for the transfer of learning between 
cognitive and affective domains as well as between programme components, as 
described in Appendix 4.1, would exploit the children’s learning processes to the full.  
Although the details of this last statement might be new, the general idea of using the 
theory of learning processes to inform programme design is not new, and has been 
investigated by researchers on numerous occasions (e.g. Walsh and Golins (1976), 
Hopkins and Putnam (1993), McKenzie (2000)). 
 
• During this study an attempt was made to find out if pupils’ awareness of the outdoor 
environment prior to attending the residential week would influence the PSD benefit 
they experienced.  The belief was that a prior awareness would amplify their benefits.  In 
the event, there were limitations to measuring benefit as such, and an investigation was 
carried out to find out if prior awareness influenced Post-test score.  It was found that 
outdoor awareness did not predict Post-test PSD score at all, indicating that a pupil with 
little or no awareness had the potential to score highly on measures of PSD just as much 
as an environmentally-aware pupil might have.  In this context, it is interesting to note 
that in their review of the impact of OAA, Rickinson et al. (2004) found that, “the 
evidence for a positive link between outdoor adventure activities and environmental 
understanding and values is not strong”.  At the outset we noted that the outdoors or 
natural environment provides one of the plethora of new and different situations that 
might stimulate young people to learn about themselves, but it does seem as though 
familiarity with it is not a prerequisite for learning and benefiting. 
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5.4 Implications for policy makers 
 
In the two preceding sections of this Chapter some points have been made that are 
particularly relevant to the debate that is currently continuing amongst politicians with 
regard to the provision of residential outdoor education for every Scottish school pupil 
(TheyWorkForYou, 2010).  In summary, the points are these: 
 
• If there is any link between low-scoring pupils, lack of self belief and lower socio-
economic status, then we can say that the pupils who seem to benefit most might be 
those whose parents can least afford to send them on a residential week of outdoor 
learning, such as a week of OAA. 
 
• There are obvious links to be made between the activities on a residential week of 
outdoor learning and the objectives of the outdoor learning component of A Curriculum 
for Excellence (Learning and Teaching Scotland, 2010), in this case, in the PSD area.   
 
• Moreover, maximum benefit from a residential week of OAA is gained when the 
experience is integrated into work in the classroom.  However, the maximum benefits 
are not being realised because teachers are reluctant to undertake work in the classroom 
that would exclude those pupils whose parents cannot afford to send their child on the 
residential week. 
 
• Capacity at outdoor centres is only likely to grow if education funding is found to permit 
more schools to participate in OAA free of charge.  It is estimated that £10m per annum 
would allow all pupils to attend an outdoor centre for one week.  This equates to just 
under £200 per head, just under 5% of the annual budget for each primary school pupil.   
 
• It would seem sensible for outdoor centres to consider how they might diversify their 
course offerings to better match the needs of more academic areas and of A Curriculum 
for Excellence.  Also, they should collect quantitative evaluations from their customers 
on an ongoing basis to support their case for funding for every school pupil.  Indeed, 




Although referring to secondary schools rather than primary schools, a 2009 YouGov poll 
commissioned by the Scottish Conservatives asked 1,183 adults if they agreed or disagreed 
that every secondary school pupil in Scotland should receive at least one week's free outdoor 
education a year, such as hill-walking, abseiling, canoeing or camping.  It found that 71% 
agreed or strongly agreed, 13% disagreed, while 14% neither agreed nor disagreed.  To 
provide one week of outdoor education a year of a residential kind is a remarkably ambitious 
prospect, costing in excess of £140M or nearly 6% of the whole Scottish education budget 
per year.  Nevertheless, the poll shows an encouraging level of public support, although it 
raises the question of whether it is possible to support free residential outdoor education at 
both primary and secondary level.  The political debate at the moment suggests that the 
Scottish National Party prefers to spend what money can be afforded at primary school level 
whereas the Scottish Conservatives say 11-15 years old and the Liberal Party prefers to 
spend it at secondary level.  The Scottish Labour Party, whilst supporting the concept, does 
not say where they would prefer to spend money.  Elsewhere in this thesis the point is made 
that children at 10-12 years of age are at an optimal stage in their education to benefit in the 
area of personal and social development, and Mortlock (1978) also makes a strong case for 
this being an optimal time. 
It is clear that there is both public and cross-party political support for well-resourced 
outdoor education, including outdoor adventurous activities.  I believe it is possible to 
demonstrate that outdoor education leads to a measurable positive benefit in both PSD (the 
subject of this research) and, even more convincingly, in academic subjects.  It is clear from 
my conversations with teachers that at primary school level the emphasis of the residential 
week of OAA is fun, PSD and the transition to high school.  My own background in 
fieldwork-based science and my work on promoting sport and the study of science, society 
and culture to young people leads me to believe that at the secondary school level hard-
pressed outdoor education resources would be best spent in support of academic subjects, 
with a view to facilitating learning and making key academic subjects more attractive.  And 
yet, despite this overwhelming evidence and opinion in favour of free residential outdoor 
education for all Scottish school children, there are still barriers to overcome.  Since few 
doubt the value of the experience, these barriers must be fully understood and reduced to a 
level that can be overcome when education expenditure is prioritised.   
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Chapter 6 Summary of project outcomes 
   
6.1 Summary of key research results 
 
The overarching aim of this project was to gather some quantitative evidence in support of 
the cross-party call in the Scottish Parliament for a compulsory residential experience of 
outdoor adventure activities for all school children, in the belief that this greatly benefits 
their personal and social development (Allardyce, 2008; BBC, 2008).  Personal and social 
development of the individual is a strong thread running through A Curriculum for 
Excellence (LTS, 2008).  Full funding for 53000 pupils each year would be £10M.  At 
present, less than 20,000 of the total school roll in Scotland of about 700,000 attend a 
residential outdoor centre, largely at a cost to their families. 
 
This project focused on the potential benefits for children of late primary school age.  The 
experience of primary schools who attend residential outdoor centres with their P6 or P7 
pupils has been one of very positive benefits at this stage.   Qualitative research has 
confirmed this, but more relevant to this project is the fact that there is no quantitative 
evidence from Scotland in support, although there is some quantitative support from 
elsewhere in the UK and overseas.  Moreover, quantitative evidence from elsewhere is not 
wholly positive.  This lack of quantitative evidence is a particular problem at a time when 
expenditure is allocated against measurable outcomes. 
 
Against this background, the five objectives of this project were: 
 
• To design and test a new questionnaire that could be used to make quantitative 
measures of P6/7 pupils’ perception of their own personal and social skills,  
 
• To carry out an experiment to make measures just before, just after and about 2-3 
months after the pupils’ residential experience of OAA at an outdoor centre, 
 
• To analyse the data to identify changes in scores that might indicate benefit, and test 
these for statistical significance, 
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• To further analyse the data to discover whether there were certain attributes amongst 
children of late primary age – environmental awareness, personal and social 
awareness, etc. –  that make them particularly amenable to benefit, and 
 
• To consider the implications of the results for researchers and practitioners, 
including policy-makers and funders of residential visits, and understand the 
implications in the context of theories and models of learning that might apply 
during OAA. 
  
6.1.1 Summary of results from Chapter 2 
 
With the aim of making a quantitative measure of the impact of a residential week of OAA 
on the PSD of children of 10-12 years old, a new questionnaire was researched and designed 
specifically for use with children of this age.  It was more generic than other questionnaires 
in the nature of its questions, with the intention of obtaining a better overall picture of the 
pupils’ views.  The questions were grouped into four PSD factors and a factor called 
“Awareness of the Outdoor Environment”.  The latter was to discover if a greater awareness 
in this area increased the benefit of OAA.  The questionnaire was used with an essentially 
random sample of pupils, initially to test and refine it (c.100 pupils), then in a Control 
Experiment (c.100) and, finally in the Main Study (c.350).  Some important and interesting 
results emerged from evaluating the questionnaire. 
 
• Reverse-meaning questions in the initial version of the questionnaire yielded 
inconsistent results and were subsequently not used. 
 
• Questionnaire validity was tested with pupils, teachers, outdoor centre staff and 
research colleagues, leading to the selection of 30 items from the original 52. 
 
• Factorisation of the questionnaire was generally poor, but improved in the Main 
Study and the original five factors were retained in the final 30-item version. 
 
• Both internal and external reliability were generally poor but consistent in the way 
the various parts of the questionnaire behaved from administration to administration, 
i.e. some factors consistently performed better than other factors.  Interestingly, 




  0.9) but, of course, this does not necessarily indicate that pupils are 
reliably interpreting the questions: this strong correlation coupled with the poor 
reliability suggests that on any one question some pupils moved their score up and 
others down from one test to another. 
 
• Most interesting from the point of view of the personal and social skills of the pupils 
was a persistent signal of increasing internal reliability from Pre-tests to Post-tests, 
even in the Control Experiment where there was no intervention, and independent of 
the general level of pupils’ mean scores.  This was interpreted as a result of pupil 
familiarity with the questionnaire at the second administration, not so much with 
individual questions as with the general personal and social concepts, which they 
learn about in class. 
 
6.1.2 Summary of results from Chapter 3 
 
Chapter 3 addressed the analytical objectives of the project.  Following an inspection of 
scores on items in the questionnaire, the changes in pupils mean scores across the three tests 
of the Main Study were investigated: the Pre-test and Post-test, which were two weeks apart, 
either side of the OAA intervention, and the Delayed-test, 2-3 months later.  Comparison 
was made with the results of the Control Experiment.  The figures that follow illustrate the 
key results for PSD factors.  Beneath each figure is a summary of the results it illustrates and 
a summary of their possible interpretations. 
 
Figure 6.1  Changes in pupils’ mean PSD scores across tests 
 

















Main Study - boys Main Study - girls




• Throughout the Main Study girls scored higher than boys in a very consistent way.  This 
could reflect greater personal and social skills amongst girls, but it could also reflect a 
tendency for girls to give socially-acceptable, higher scores.  Some boys returned 
outlying low scores.  Interestingly, this gender difference is not as clear in the Control 
Experiment, which was conducted with a different group of schools that has a lower 
socio-economic measure on the basis of percentage of free school meals. 
 
• In the Pre-test and Post-test, scores in the Main Study were higher than in the Control 
Experiment.  This might also relate to the use of different school groups with different 
socio-economic measures, but it might also reflect an anticipation or euphoria effect with 
the group attending the outdoor centre.  For the control group the survey was not 
associated with any particular event. 
 
• Whereas the previous two results might be associated with “undesirable” effects, the 
increase in pupils’ mean score from Pre-test to Post-test in the Main Study, for both boys 
and girls, is likely to be “desirable”.  The Control Experiment shows a slight increase for 
boys, which was not significant, but the girls score actually decreased.  This signal is 
interpreted as an improvement in self perception of personal and social skills resulting 
from the intervention in the Main Study. 
. 
• The fall in scores in the Delayed-test is substantial and statistically significant.  It 
indicates a loss of benefit that could be related to the participating schools being rather 
patchy in their reinforcement of the experience.  It is interesting to see that the Delayed-
test score is less than the Pre-test score and more-or-less the same as the scores in the 
Control Experiment, lending credence to the possibility of a euphoria effect in the Pre- 
and Post-test of the Main Study. 
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Figure 6.2  The dependence of change in score between Pre-test and Post-test on 
Pre-test mean score for the Main Study, all cases, all PSD items.  Graph created in 
Excel using one-tenth bands of data. 
 


































• The whole Main Study sample of 368 was divided into tenths for further study.  This 
graph shows that between the Pre-test and the Post-test the mean PSD score of low-
scoring pupils increased by as much as 10% whereas the mean score for  high-scoring 
pupils recorded a fall, although this fall might be influenced to some extent by the 
capping effect of the 4-point Likert scale.  The increase of 10% in self perception of 
personal and social skills is in keeping with the view that outdoor adventure is 
therapeutic for less socially-aware children. 
 
Figure 6.3  The dependence of change in score between Post-test and Delayed-test 
on Post-test mean score for the Main Study, all cases, all PSD items.  Graph 
created in Excel using one-tenth bands of data. 
 










• Following on from the previous observations at the tenths level, this graph shows that 
between the Post-test and the Delayed-test low-scoring pupils retained their benefit from 
the intervention with a fall of up to only 0.05 or 1.7%.  On the other hand, high-scoring 
 119 
pupils show a fall of up to 0.2 from Post-test to Delayed-test.  Given that the 
participating schools were rather patchy in their reinforcement of the experience this is a 
remarkable achievement by the low-scorers, and it is suggested that it is a continuation 
of the therapeutic effect described in the previous bullet point.  Note that as scores 
decrease there is no capping effect from the Likert scale. 
 
• Here, the results from the previous graph are considered by gender.  It has been noted 
that girls score higher than boys and that boys register some outlying low scores.  
However, the trend in better performance of low-scorers over high-scorers throughout 
the Main Study applies to both girls and boys. 
 
Figure 6.4   As for Figure 6.3 but broken down by gender.  Note that each data point 
now represents a sample of only c.15. 
 
The dependence of change in mean score on 







1 2 3 4
Post-test mean score
Boys Girls Linear (Boys) Linear (Girls)
 
 
Chapter 3 also described univariate and multivariate regression analyses to discover if it is 
possible to predict changes in pupils’ PSD from before to after the residential week?  For 
example, we have just seen that pupils who do not have a very high perception of their 
personal and social skills appear to benefit more than those that do, and they seem to retain 
that benefit.  On the other hand, pupils’ awareness of the outdoor environment appears to 
have no influence over the amount of any benefit they might gain in PSD, a result that is 
broadly consistent with other studies for this age group. 
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Univariate and multivariate regressions of Main Study data yielded some differences 
between boys and girls as to what personal and social skill might be the best predictor of 
their Post-test PSD score following a residential week of OAA.  The results are tentative, but 
for boys it seemed to be their attitude towards group work, whereas for girls it seemed to be 
their perception of their competence.  The loss of benefit in the longitudinal study correlated 
most strongly with perception of competence for both boys and girls.  No further 
interpretation was made of these results. 
 
6.2 Summary of implications  
  
6.2.1 Summary from Chapter 4 
 
Chapter 4 presented a discussion of the implications of material in Chapters 1 to 3 for some 
aspects of research methodology.  It had not been intended to have an investigation of 
research methodology as an objective of this project, but a number of unanticipated results 
from the design of a new questionnaire and its use with 10-12 year old schoolchildren 
prompted a consideration of the implications of these results for research methods.  The 
implications are chiefly concerned with the use of variables and with undesirable effects on 
scores that have caused a good deal of ambiguity in the interpretations of the results.  The 
relevant points can be summarised as follows. 
 
• There is a worrying distinction between the wholly positive anecdotal and qualitative 
evidence for the positive benefits of OAA and the mixed results from quantitative 
research.  Even within one study it is possible to obtain conflicting evidence for benefit.  
It was suggested that the very large number of potential variables inherent in the 
provision of outdoor adventure activities and in personal and social development works 
against the acquisition of consistent quantitative measures of benefit.  It tends to force 
quantitative estimates downwards and, potentially, generate large errors in latent 
variables.  The questionnaire used in this project was not very well designed and 
introduced a good deal of scatter into the measurements of PSD.  The implication for 
research is that variables must be constrained as tightly as possible: assumed constants 
must be truly constant and errors on variables as small as possible.  If anything, larger 
sample sizes than those indicated by Cohen’s (1982) tables are desirable. 
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• A number of interesting but undesirable effects on methodology emerged during the 
analysis of survey data.  First, by choosing to work with an age range of 10-12 years old 
school pupils, narrow in some respects but wide in terms of child development, which is 
rapid at that age, a relatively large scatter in scores was introduced.  It is important that 
models of child development and learning processes are taken into account when 
designing a research project so that the project is appropriately and tightly defined.  A 
probable school group effect was introduced by having to work with two groups of 
schools with different socio-economic backgrounds to meet the project schedule.  This 
effect was difficult to unravel from a possible euphoria effect on the school group that 
experienced the OAA intervention, in contrast to the control school group that did not. 
 
6.2.2 Summary from Chapter 5 
 
A discussion of implications for practitioners in OAA and PSD was presented in Chapter 5.  
It was addressed to the pupils’ teachers at school and the staff at the outdoor centres, but was 
also relevant to policy makers and funders.  Suggestions arising from the discussion should 
be treated with caution in view of the reliability of the questionnaire.  Nevertheless, taking 
the results at face value some interesting issues arise. 
 
For teachers, a key result was the undoubted enjoyment and apparently measurable benefit 
for their pupils of the residential week of OAA.  However, the small but significant gains 
between the Pre-test and the Post-test were more than lost over the 2-3 months between the 
Post-test and the Delayed-test, and this was attributed to the rather patchy nature of any 
follow-up or reinforcement work back at school.  A silver lining to this cloud was the 
observation that low-scoring pupils do seem to retain their benefits, but, at the same time, it 
is also ironic that the pupils who seem to benefit most might be those whose parents can least 
afford to send them on the residential week. 
 
Outdoor centres are in a precarious funding situation.  It would help their case for continued 
funding if they kept a reliable, quantitative, ongoing measure of the benefits they deliver, 
such as the measure at Wigan LEA outdoor centres based on quantified pupil and teacher 
feedback.  As far as the delivery of OAA to pupils is concerned, features of the results of this 
project that might be of interest are the gender differences, the trends in performance of low 
scorers mentioned above, and the irrelevance of awareness of the outdoor environment 
amongst pupils on their ability to benefit from their experiences. 
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This research raises a number of points of detail that will be of interest to policy makers, but 
the overarching issue is that despite strong public and cross-party political support for well-
resourced outdoor education, including outdoor adventure activities, there are still barriers to 
overcome to achieve sufficient funding for all school children to enjoy a residential week 
free of charge.  These barriers must be fully understood and reduced to a level that can be 
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Appendix 2.1 The questionnaire 
 
 
Scottish Centre for PE, Sport and Leisure Studies 
The Moray House School of Education 
The University of Edinburgh 
St Leonard’s Land 
Holyrood Road 





Questionnaire on your week of outdoor activities 
 
My name is Roger Scrutton, and I work at Edinburgh University. 
 
This questionnaire is part of a project I am doing to find out how a 
week of adventure activities in the outdoors helps young people to 
get on in life. 
 
Your answers to the following questions would be very helpful to 
me.   
 




Please write your initials here  …………………… 
 




For each of the following statements, place a tick in the box that 
applies to you.  For example, 
1.  I help my parents with 
jobs around the house. 
No, this is not 
like me 
This is not 
really like me 
This could be 
like me 
Yes, this is 
definitely like 
me 
2.  I go online on the 
computer every evening. 
No, this is not 
like me 
This is not 
really like me 
 
This could be 
like me 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix 3.1 Histograms of scores on items 
 
Histograms are presented for the Main Study and the Control Experiment.  In each case the 
data are arranged in the order of the six questions in each of the five factors.  The question is 
given, and the mean score for the question is top-left of the histogram.  For the Main Study 
there are histograms for the Pre-test (labelled A, 368 cases), Post-test (labelled B, 368 cases) 
and Delayed-test (labelled C, 328 cases).  For the Control Experiment there are histograms 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix 3.2 Histograms for the distribution of pupils 
means scores in factors. 
 
Histograms are presented for the Main Study and the Control Experiment.  In each case the 
data for each factor are for the whole sample and then for boys and girls separately.  The 
mean score is bottom-left of the chart in each case.  
 
For the Main Study there are histograms for the Pre-test (368 cases: 184 boys, 184 girls), 
Post-test (368 cases: 184 boys, 184 girls) and Delayed Test (328 cases: 169 boys, 159 girls).  
For the Control Experiment there are histograms for the Pre-test and the Post-test (117 cases: 
68 boys, 49 girls).   
 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix 3.3 Effect sizes and statistical significance of 




1.  For the mean scores on which these tests are based, see Appendix 3.2 Histograms for the 
distribution of pupils’ mean scores in factors. 
 
2.  r is Effect size, calculated using: 
Nzr = , where N is the total number of observations. 
Statistically significant small (0.2) to medium (0.5) effect sizes are shown in bold type. 
 
3.  p is the two-tailed statistical significance: the significance level is taken to be 0.05. 
 
4.  Sample sizes are shown in brackets in the Sample column for “Awareness of Outdoor 




Factor:  Awareness of Outdoor Environment 
 
Test Sample r/p Comments 
All cases (368) 0.10/0.009  
Boys (184) 0.05/0.309  
Difference in mean scores Pre-test – 
Post-test  
Girls (184) 0.15/0.005 Post- > Pre- 
All (308) 0.16/<0.001 Pre- > 
Delayed 
Boys (160) 0.19/0.001 Pre- > 
Delayed 
Difference in mean scores Pre-test – 
Delayed-test 
Girls(148) 0.13/0.031  
All (308) 0.29/<0.001 Post- > 
Delayed 
Boys (160) 0.30/<0.001 Post- > 
Delayed 
Difference in mean scores Post-test 
– Delayed-test 
Girls (148) 0.28/<0.001 Post- > 
Delayed 
Difference between genders, Pre-
test 
Boys v Girls (184 v 
184) 
0.07/0.172  
Difference between genders, Post-
test 
Boys v Girls (184 v 
184) 
0.11/0.040  
Difference between genders, 
Delayed-test 





Factor:  Perception of Competence 
 
Test Sample r/p Comments 
All cases 0.17/<0.001 Post- > Pre- 
Boys 0.17/0.001 Post- > Pre- 
Difference in mean scores Pre-test 
– Post-test  
Girls 0.17/0.001 Post- > Pre- 
All 0.17/<0.001 Pre- > Delayed 
Boys 0.23/<0.001 Pre- > Delayed 
Difference in mean scores Pre-test 
– Delayed-test 
Girls 0.10/0.089  
All 0.30/<0.001 Post- > 
Delayed 
Boys 0.34/<0.001 Post- > 
Delayed 
Difference in mean scores Post-test 
– Delayed-test 
Girls 0.26/<0.001 Post- > 
Delayed 
Difference between genders, Pre-
test 
Boys v Girls 0.16/0.002 Girls > Boys 
Difference between genders, Post-
test 
Boys v Girls 0.15/0.004 Girls > Boys 
Difference between genders, 
Delayed-test 
Boys v Girls 0.19/0.001 Girls > Boys 
 
 
Factor:  Perception of Confidence 
 
Test Sample r/p Comments 
All cases 0.18/<0.001 Post- > Pre- 
Boys 0.16/0.002 Post- > Pre- 
Difference in mean scores Pre-test 
– Post-test  
Girls 0.19/<0.001 Post- > Pre- 
All 0.08/0.039  
Boys 0.14/0.012  
Difference in mean scores Pre-test 
– Delayed-test 
Girls 0.02/0.770  
All 0.26/<0.001 Post- > 
Delayed 
Boys 0.31/<0.001 Post- > 
Delayed 
Difference in mean scores Post-test 
– Delayed-test 
Girls 0.20/0.001 Post- > 
Delayed 
Difference between genders, Pre-
test 
Boys v Girls 0.02/0.702  
Difference between genders, Post-
test 
Boys v Girls 0.05/0.370  
Difference between genders, 
Delayed-test 
Boys v Girls 0.07/0.222  
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Factor:  Awareness of Others 
 
Test Sample r/p Comments 
All cases 0.15/<0.001 Post- > Pre- 
Boys 0.14/0.009  
Difference in mean scores Pre-test 
– Post-test  
Girls 0.16/0.002 Post- > Pre- 
All 0.16/<0.001 Pre- > 
Delayed 
Boys 0.18/0.001 Pre- > 
Delayed 
Difference in mean scores Pre-test 
– Delayed-test 
Girls 0.14/0.017  
All 0.28/<0.001 Post- > 
Delayed 
Boys 0.31/<0.001 Post- > 
Delayed 
Difference in mean scores Post-test 
– Delayed-test 
Girls 0.26/<0.001 Post- > 
Delayed 
Difference between genders, Pre-
test 
Boys v Girls 0.25/<0.001 Girls > Boys 
Difference between genders, Post-
test 
Boys v Girls 0.25/<0.001 Girls > Boys 
Difference between genders, 
Delayed-test 
Boys v Girls 0.24/<0.000 Girls > Boys 
 
 
Factor:  Attitude towards Groups 
 
Test Sample r/p Comments 
All cases 0.05/0.156  
Boys 0.04/0.494  
Difference in mean scores Pre-test 
– Post-test  
Girls 0.07/0.182  
All 0.10/0.015  
Boys 0.10/0.075  
Difference in mean scores Pre-test 
– Delayed-test 
Girls 0.10/0.094  
All 0.14/0.001  
Boys 0.10/0/071  Difference in mean scores Post-test 
– Delayed-test Girls 0.19/0.001 Post- > 
Delayed 
Difference between genders, Pre-
test 
Boys v Girls 0.10/0.630  
Difference between genders, Post-
test 
Boys v Girls 0.09/0.990  
Difference between genders, 
Delayed-test 




Factor: Awareness of outdoor environment 
 
Test Sample r/p Comments 
All cases (117) 0.02/0.758 
Boys (68) 0.06/0.523 
Difference in mean scores Pre-test – Post-
test  
Girls (49) 0.03/0.793 
Difference between genders, Pre-test Boys v Girls 
(68 v 49) 
0.15/0.096 
Difference between genders, Post-test Boys v Girls 







Factor:  Perception of Competence 
 
Test Sample r/p Comments 
All cases 0.0720.271 
Boys 0.06/0.502 
Difference in mean scores Pre-test – Post-
test  
Girls 0.10/0.347 
Difference between genders, Pre-test Boys v Girls 0.10/0.259 






Factor:  Perception of Confidence 
 
Test Sample r/p Comments 
All cases 0.05/0.412 
Boys 0.17/0.053 
Difference in mean scores Pre-test – Post-
test  
Girls 0.13/0.210 
Difference between genders, Pre-test Boys v Girls 0.04/0.629 






Factor:  Awareness of Others 
 
Test Sample r/p Comments 
All cases 0.00/0.957 
Boys 0.07/0.387 
Difference in mean scores Pre-test – Post-
test  
Girls 0.13/0.217 
Difference between genders, Pre-test Boys v Girls 0.14/0.121 






Factor:  Attitude towards Groups 
 
Test Sample r/p Comments 
All cases 0.02/0.758 
Boys 0.04/0.622 
Difference in mean scores Pre-test – Post-
test  
Girls 0.12/0.241 
Difference between genders, Pre-test Boys v Girls 0.10/0.276 







Appendix 3.4 Linear regression graphs for Pre-test vs 
Post-test vs Delayed-test mean scores for 
the Main Study and Control Experiment, for 




1.  The graphs are grouped together for all items in the questionnaire, PSD items and items 
on “Awareness of the Outdoor Environment”. 
 
2.  The linear fit to the scatter plots is made by the least-squares, best-fit method.   R
2
 is the 
Coefficient of Determination, a measure of how well the independent variable predicts the 
outcome in the dependent variable.
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Control Experiment, all cases, all items 
 
 
Control Experiment, all cases, PSD items 
 
 
Control Experiment, all cases, “Awareness of the Outdoor Environment” 
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Control Experiment, boys, all items 
 
 
Control Experiment, boys, PSD items 
 
 
Control Experiment, boys, “Awareness of the Outdoor Environment” 
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Control Experiment, girls, all items 
 
 
Control Experiment, girls, PSD items 
 
 
Control Experiment, girls, “Awareness of the Outdoor Environment” 
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Appendix 4.1 An understanding of children’s learning process 
during outdoor adventure activities  
 
This Appendix underpins the suggestion in Chapter 4, Section 4.2.3 that theories of the 
learning process should be borne in mind when choosing the methodology for an empirical 
research project and for interpreting its outcomes.  This seems self evident, but there are only 
a few indications that this has been done in published outdoor education research.  This is 
despite a good foundation for such considerations being laid by Walsh and Golins (1976) 
and Hopkins and Putnam (1993).  In a recent exception to this trend, Dillon (2005) argues 
that to understand and improve learning in outdoor education we must look to learning 
theories, concepts and perspectives.  Perhaps it is because it is so obvious that recourse to 
theory should be made that it is rarely mentioned.  To be honest, through lack of experience 
on my part it was not done in this project, and it was only when it was necessary to find 
reasons for the poor reliability of the new, tailored questionnaire and the large scatter in the 
data set, that theories of learning as they apply to 10-12 year old children emerged as 
relevant.  What follows is a novice account of the theories and models of learning that 
underpin PSD from OAA. 
 
To explain learning through outdoor adventure, extensive use has been made of Kolb’s 
model of an experiential learning cycle (e.g. Hopkins & Putnam, 1993; McLoughlin, 1997; 
Higgins & Nicol, 2002).  Kolb’s model (Kolb, 1984) stems from several major and 
fundamental theories of learning, most notably experiential learning theory, and, at the level 
of a general concept, is widely appreciated and widely used in research.  On the other hand, 
it should be noted that it has also attracted a good deal of criticism when analysed at a 
greater level of detail (Greenaway, 2010).  Like so many models, there are less well 
understood specific cycles within the generic cycle.  Nevertheless, it goes beyond the step of 
simply linking PSD outputs to PSD inputs, which is what has been presented so far in this 
thesis and in numerous other studies of the benefits of outdoor adventure education.  Here, a 
short discussion is presented to justify the point that in order to understand why outdoor 
learning manifestly yields substantial benefits for school children it is important for research 
to take theories of the learning into account, go beyond simply linking outputs to inputs and 






From inputs to outputs 
 
Barrett & Greenaway (1995), in their research review into the role and value of outdoor 
adventure in young people’s personal and social development, wrote, “To understand the 
ways in which adventure contributes to young people's development, it is necessary to 
investigate the various processes from the individual perspectives of young people” (my 
italics) and, “No research has been found which systematically traces the various ways in 
which adventure affects individual young people's development”.  15 years on, and from my 
reading of more recent literature, these statements still seem to reflect the situation in much 
of this area of research.  It is the case that several studies have investigated further than 
simply measuring the benefit of OAA for PSD and have gone on to address the question of 
why outdoor adventure activities are so beneficial.  However, the discussions commonly 
focus on the effectiveness of components of the experience, such as its duration, the contents 
of the course, the ethos behind the delivery, the background of the participant, follow-up to 
the experience and so on, rather than on the learning processes that convert these 
components into personal and social benefits.  That is to say, the outputs are equated to the 
inputs, sometimes through statistical modelling, but without analysis of the conversion 
(learning) process.  
 
Good examples of studies that have evaluated the components of the experience in this way 
are Neil & Richards (1998), McKenzie (2000) and Sibthorp (2003).  Sibthorp actually points 
out, “it is critical that … closer examination is afforded to the process behind adventure 
education” and then, “programming decisions remain largely an enigmatic process based on 
gut instinct, past experience, and borrowed or untested philosophical understanding or 
belief.”  He goes on to review briefly the Walsh & Golins (1976) adventure education model, 
which does consider learning processes at work during adventure activities, with the theory 
of adaptive dissonance (essentially cognitive dissonance, but emphasising the adaptive 
elements of it) at the heart of them.  McKenzie (2003) takes a more critical look at the Walsh 
& Golins model.  Although much of her discussion reverts to the effectiveness of the 
components of the experience rather than the learning process underpinned by learning 
theory, she does suggest that a model of effects or processes operating in parallel rather than 
the linear model of Walsh & Golins, would be more appropriate.  Her Figure 2 is included 
here to illustrate what is probably the most advanced input-output (object) model of student 
learning from OAA that we have at the moment (Figure A4.1.1).     
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Figure A4.1.1  A parallel object-oriented model of student learning during OAA.  




From input-output to process - for the PSD of 10-12 year olds 
 
It seems that what many researchers in outdoor education mean when they refer to a model 
of the learning process is, in reality, an object model, linking input objects to output objects, 
through statistical analysis where a quantitative approach is taken.  Ewart’s (1989) use of a 
causal model to relate causes and effects is an example of this.  A process model should 
emphasize the individual’s learning processes based on learning theories, which are well 
established in education and increasingly well understood through the research field of 
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cognitive psychology, itself informed by connectionist models of learning and modern 
developments in neuroscience.  It is acknowledged that programme components and the  
participant’s traits and the way they interact are important for realising the benefits of 
outdoor education, but these interactions will only be fully effective in producing positive 
outcomes if they also take account of learning processes (Dillon et al., 2005).   Having said 
that, the building of object models, based as they are on the statistical analysis of 
observational data with little or no underlying theory, improves our understanding and 
informs the development of process models. 
 
There are numerous theories of the learning process.  From within these theories there are 
some that are particularly relevant to outdoor education, such as theories of experiential 
learning (e.g. Kolb, 1984), and from these some that will be particularly relevant to 
maximising the benefits of OAA for the PSD of children in the late primary years of their 
education, i.e. at 10-12 years old.  For the purposes of applying theory to models of the 
learning process, the age of the learner is perhaps the most important variable once the area 
of learning and the learning environment are defined.  This is because at one stage or 
another, nearly all explanation of the learning process refer back to Piaget’s theory of 
cognitive development, which charts the development of the learner against age (Gross, 
1992, Chap. 25 is a summary). Much subsequent research makes the point that the actual 
timing of development is strongly dependent on the individual learner and even on the 
domain in which learning is taking place (Bloom, 1956; Bloom et al., 1964).  Nevertheless, 
there is general agreement that at approximately 10-12 years old children are going through 
the transition from Piaget’s concrete operational learning stage to the formal operational 
learning stage.  At this critical transition for the children studied here, they are developing 
their learning processes by building on ones that manipulate objects or material things, as 
younger children do, to include those that manipulate ideas, propositions or concepts, as 
adolescents and adults do.  Included in the latter is the ability to think constructively about 
situations they have not actually experienced before, which could be particularly important 
during a first outdoor adventure activity experience.  Also, and crucially important for PSD, 
at this same transition, in Piaget’s opinion, children develop the ability to recognise and 
consider their own and others' behaviour and the potential differences between these.   
 
However, the learning of personal and social skills takes place in the affective domain rather 
than the cognitive domain of Piaget, and the debate about the relationship between cognitive 
and affective thought processes becomes important.  In reviewing the concepts of cognitive 
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appraisal and affective primacy both Gross (1992) and Eysenck & Keane (1998) conclude 
that cognitive appraisal to some extent or other precedes an affective response to a stimulus.  
This situation is exemplified by Walsh and Golins’ (1976) use of adaptive dissonance theory, 
since dissonance must be recognised by the individual before “anxiety” sets in and s/he 
adapts to “reachieve harmony” (Walsh and Golins’ terminology), although whether this is 
done at a level of conscious awareness is still a matter for debate (Steinberg, 2005).  Bloom 
et al. (1964) felt that both cognitive and affective domains comprise a sequence of thought 
processes that are “tightly intertwined”.  If this is so, then the transition from concrete to 
formal operational learning in Piaget’s cognitive development theory impacts on what it is 
possible to learn in the affective domain.  Moreover, the essentially cyclical nature of 
Piaget’s cognitive development imposes on these thought processes a cyclical nature, and 
through this we arrive at Kolb’s model of experiential learning.  We can extend this model 
by adding the concept of transfer of learning (Haskell, 2001), which is also implied in 
Piaget’s theory of cognitive development.  Figure A4.1.2 summarises the essential points of 
this kind of model.  At the transition from concrete to formal operations, 10-12 year old 
children are becoming capable of exploiting this cycle, or process, especially having been 
introduced to the necessary PSD concepts in the school curriculum. 
 
Figure A4.1.2   Simple graphical representation of a learning cycle incorporating 
“intertwined” (shaded arrows) cognitive and affective experiential learning 
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Why learn so quickly? 
 
Even if the learning of personal and social skills during a residential week of OAA can be 
understood in terms of current theories of the learning process, an intriguing aspect of the 
phenomenon is the speed at which it appears to happen.  Such skills are what we might call 
“life skills” and we would expect them to be learnt over months if not years, rather than over 
the few days of a residential week.  If they are learnt so quickly, then with OAA and PSD, 
are we witnessing an example of “accelerated learning”?   
 
Although unexpected in social skills, there is some evidence that learning social concepts 
can be quite rapid.  McNaughton (1966), in a study on the implications of Piaget’s research 
for the teaching of social studies in primary school, points out that a rich experiential 
environment accelerates the process.  Quite remarkably, a group of 10-12 year old school 
children in a story-telling session increased the ratio of abstract (formal) concepts to concrete 
concepts in their answers to questions from the teacher from 1:4.0 to 1:1.3 within the scope 
of one classroom session.  From reference back to Figure A4.1.1 it is clear that residential 
OAA has the potential to provide such a rich experiential learning environment with several 
parallel threads of both social and non-social kinds.  The presence of social as well as non-
social threads potentially brings into play the Developmental Theory of Vygotsky (Gross, 
1992), which sees the increasing internalisation of an individual’s thinking and reasoning as 
a fundamentally social process.  Therefore, it would seem that OAA residentials are an ideal 
environment for accelerated learning, richer in experiences than the classroom and even 
richer than learning outside the classroom on a non-residential basis.  There is also some 
evidence that certain physiological changes promote accelerated learning.  Shephard (1997), 
in reviewing the impact of regular physical exercise for primary school children on academic 
performance, concludes that the resultant increased cerebral blood flow and greater arousal 
are amongst factors that help “learning … to proceed more rapidly per unit of … time”.  
Although the time scales over which these effects operate might vary, again it seems that 
OAA has the potential to provide these kinds of stimuli.   
 
In outdoor education accelerated learning has, indeed, been widely observed, but largely in 
the form of a “fieldwork effect” occurring in the cognitive domain (Bogner, 1998; Nundy, 
1999).  Nundy appeals to memorable incidents occurring during residential geography 
fieldwork as triggers for the improved recall of knowledge.  An interesting question 
(although a slight digression from the main thread of this discussion) is whether residential 
 201 
fieldwork for cognitive learning delivers a simultaneous fieldwork effect with associated 
accelerated learning for personal and social skills, in much the same way as OAA appears to 
do.  Unfortunately, in comparison with studies of the impact of OAA on PSD, there are few 
studies on which to base an answer to this question.  Possible examples for pre-adolescent 
children can be found in Mygind (2009) with a non-residential experience at a Copenhagen 
Folkeskole, in Bogner (1998) with a five-day ecology programme in the Bavarian National 
Forest Park, and in Dillon et al. (2005) with a residential ecology course in the New Forest, 
but in all these cases it is not clear whether the affective learning was in academic or social 
areas.  By far the most interesting study is Nundy’s geography fieldwork with late primary 
children.  While pupils showed improvement in the affective domain for their relationship 
with their academic work there was virtually no improvement in the affective domain for 
their social skills.  A self-concept questionnaire was used to score the effects and a 
comparison made with a control group.  This table gives examples of the questions used to 
measure the benefits of the geography fieldwork: 
 
Academic cognitive Academic affective  Non-academic affective  
I’m good at geography I like geography I am an attractive person 
I get good grades at 
geography 
I enjoy doing work for 
geography 
I get along well with my 
parents 
  I like to run and play hard 
  I make friends easily 
 
Nundy’s t-test results for the difference in mean scores between the experimental and control 
groups of pupils in the affective part of the questionnaire (two right-hand columns above) 
were: 
 
Self-concept questions t-test result Effect size* 
All questions 1.88 0.20 
Academic affective questions 1.95 0.21 
Non-academic affective questions 0.75 0.08 
*Effect size was not reported by Nundy but has been calculated here from the equation, 
( )dfttr += 22 ,  where t is from “t-test result” and df is the sample size (Field, 2009, 
p.340). 
 
Nundy does not comment on the low t-test result of 0.75 (r=0.08) for non-academic (social) 
affective learning, but it is clear that there is a strong difference from the academic scores.  
We can conclude from this digression that any evidence for residential field courses in the 
late primary years yielding a fieldwork effect for PSD, with associated accelerated learning, 
is mixed at best.  Rickinson et al. (2004) reviewed this area and much the same conclusion 





Residential outdoor adventure activities offer something that field courses and other forms of 
outdoor education do not offer in terms of the rich experiential environment on which the 
rapid development of personal and social skills seems to depend.  The object (input-output) 
model of McKenzie (Figure A4.1.1) describes the structure of this rich environment (or, at 
least, the Outward Bound version of it).  It is an environment that few, if any, of the 10-12 
year old pupils studied here will have encountered before.  The exceptionally wide range of 
emotions experienced under such circumstances is unique.  Equally important is the role of 
the skilled facilitator to exploit this environment and create opportunities for the learning 
process to function.  His/her job facilitates the integration of the concepts illustrated in 
Figures A4.1.1 and A4.1.2, so that experiential learning is transferred between parallel 
elements of the residential experience.  By way of background to this experience, children of 
10-12 years old are undergoing profound changes in their cognitive learning skills as they 
progress from concrete-learner to formal learner and the links this has with learning in the 
affective domain.  When the rich experiential learning environment of the residential week is 
embedded in the concurrent transition to higher learning skills the result is dramatic. 
 
 
 
 
  
 
